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face the Super Scout Frequency i 
Recorder to the RS232 port of the IFR 
COM-120B, key up any radio and the 
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records any frequency from 1OMHz - 
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When you have such a powerful test 
instrument like the IFR COM-120B 
why would you need the Super Scout ? 
Easy. o 
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For radios where the frequency ts 
unknown the Super Scout uses its Patented Reaction Tune abil- an 
ities. Key up the radio. the Super Scout captures the signal and automatically sets up the piper Wo Seay aga 
IFR to the radios exact frequency, no manual setup required. 


Just imagine how many additional radios you'll be able to service in a day, a week, or all year. The Super Scout frequency recorder not only 
automatically sets up the IFR COM-120B, but it also records up to 400 frequencies in memory. With the Super Scout Memory Tune func- 
tion you can also go back and access any frequency in memory and re-setup the IFR COM-120B to that frequency. 


The handheld Super Scout frequency recorder comes with built-in NiCad batteries. IFR COM-120B interface cable. 1200 
Super S interface cable, DB32 antenna. and power supply. 


Frequency Range: 10MHz - 1.4GHz Timebase: 10MHz setable to +/- Ippm 
Input Amplifier: 50 Ohm vswr <2:1 RF Signal Strength Bargraph: 16 segments 3dB per segment 
Sensitivity: <jmV 30MHz - 900MHz Size: 3.7°H x 2.7S”W x 1.2”D 
Maximum Input: +15dBm, 50 milliwatts Weight: 8.5Soz. 
Time Between Measurements: |0 milliseconds Battery: Internal 4 cell AA shrink wrapped NiCad pack 
Display: 10 digit LCD w/backlight Power: 9-12 VDC | Amp wall plug adapter, supplied 
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5821 NE 14th Avenue Ft. Lauderdale, FL * 33334 
Telephone: 954°771*2050 Fax: 954*°77192052 Email: sales @optoelectronics.com 
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Vega’s 5100 Series compact, easily rack-mounted, OPTIONS 


two-line/four-frequency radio control consoles provide instant (1 DCA-3 external three-line adapter for DC-format lines 

PTT, timed mute, and other most-needed features. These 1 Gooseneck and desk microphones, headsets, footswitch 

tone-format consoles allow you to quickly select one or any () DTMF pad 

combination of up to ten stations that are not already selected © Cross mute 

for TX / RX control. Instant PTT switches allow immediate | Clock, audio-level bargraph, and cross-mute indicators 

response to a call on a particular “selected” or “unselected” (1) Rack-mount kit 

line, without disturbing the programming of the “selected” The 5100 Series has the flexibility to accommodate most 

simulcast group or line. any multiline console requirements. Call or fax us today for full 
Standard features available on the cost-effective and details on the 5100 Series consoles! 


versatile 5100 Series consoles include: 
0 SELECTED switches for selecting any combination of 
lines for transmitting and receiving. 
4 UNSELECTED switches for monitoring any combination 


of unselected lines. 

O TX ALL (simulcast) switch for selecting all lines for both 
transmit and receive. 

O RX ALL switch for monitoring all unselected lines 


< Separate speakers and volume controls for “selected” 


(TX / RX) and “unselected” (RX-only) audio Division of EVI Audio 
1 GROUP SELECT switch for easy selection of TX / RX Signaling Products Group 

line combinations 
S Line-activity LEDs (function on all lines, selected or not) 9900 East Baldwin Place + El Monte, California 91731-2294 
Heavy-duty 120/240 V ac power supply (also runs on [2 Telephone: (818) 442-0782 + Toll-Free: 800-877-1771 

V de) Fax: (818) 444-1342 + FaxBack: (818) 444-2017 / 800-274-2017 
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10 Slashing response time 
Michael J. Major 

The Mecklenburg ESMA in 
Charlotte, NC, improves its 
ability to respond to 9-1-1 calls. 


Overlay scan-based 
trunking below 
800MHz 

Eliot Terborgh 

Scan-based trunking systems 
for UHF and VHF channels 
below 800MHz comply with 
FCC requirements to monitor 
channels before transmission 
without dedicated data 
channels for system control. 


Coaxial cable for 
wireless communications 
MRT staff 

The most important lines of 
communication are the ones 
closest to home. 


System design 
considerations 

for high-speed paging 
Chris Osterlogh 

With modern high-speed 
paging formats, wireless 
messaging carriers are taking a 
closer look at the phenomena 
affecting system performance. 


Product/services 
showcase 

Use this section as a mini- 
catalog of mobile radio, paging 
and cellular products and 
services olfered by advertisers 
in this issue. 


On the cover: A Mecklenburg ESMA agent in 
Charlotte, NC, answers culls and dispatches help 
to the public using American Tritech’s VisiCAD 
software for fire and EMS. 
Mecklenburg ESMA, Charlotte, NC. 


Photo courtesy of 


Techmeal information for paging, SMR and private wireless networks @ 


departments 


4 Editorial 


“Scamming.” 
6 Calendar 


8 Technically speaking 
Harold Kinley, C.E.T. 
Power supplies for communi- 
cations servicing. 
42 Regulating technology 


Robert H. Schwaninger Jr. 
No crystal ball required. 


48 


News 

New trunking protocol for 
wide-area dispatch networking 
draws support from several 
radio manufacturers 

S51 New products 

SSAC is the “Readers’ Choice.” 


55 


56 
57 


Literature 


People 


Letters from readers 
H.R. 2369: Should we have the 
right to monitor radio waves? 


58 
72 


Classified ads 


Ad index/hot line 


Find advertisers quickly. 


Mobile Radio Technology (ISSN 0745-7626) is published 
monthly by Intertee Publisting Corporation, 9800 Metcalf, Over- 
land Park, KS 66212-2215, and mailed free to qualified persons 
within the United States and Canada. Penodicals postuge paid at 
Shawnee Mission, KS, and additional mailing offices. Canada 
Post International Publications Mail (Canadian Distribution) 
Sales Agreement No, 0956309. POSTMASTER: Send address 
change 10 Mobile Radio Technology. P.O.Box 12960, Overland 
Park. KS 66282-2940). 

SUBSCRIPTIONS: Non-qualified persons may subscribe at the 
followmg rates: United States and Canada: one-year: $35.00, 
Qualified and non-qualified persons in all other countries; one- 
year: $45,00 (surface mul); $105.00 (air mail}, Subscription in- 
formation; PLO, Box 12937, Overland Park. KS, 66282-2937 


2 Mobile Radio Technology January 1998 


CONCRETE COVERAGE 


For in-building coverage that’s as solid as the building you're 
trying to penetrate, turn to the company that developed 
the first Signal Booster. 


TX RX Systems’ signal booster 
(repeater amplifier) systems elimi- 
nate “dead spots” inside high-rise 
buildings, in mines, on ships, in 
large industrial buildings — wherever 
you need clear, cost-effective radio 
communications. 


At TX RX, we're the leader in signal 
booster technology. From developing 
the first effective radio communica- 
tion system in an underground mine 
to supplying the communication 
equipment for.the English: Channel. 
“Chunnel” construction project, 
we've met demanding*standards 
in. some of the world’s. most chals > 
lenging applications: ee 


To learn how: wescansintegrate,our ~~~ 
signal boosters’ in your RF*system,— ~ 
or for information about. any of our” 
product Jines, contact. your local. 
TX RX Systems’ representativevor 
call 716-549-4700: ik: 


A Member Of Bird.Technologies.Group 


NEW SHORT. FORM 
-CATALOG.AVAILABLE! 


_ Call, fax or visit. our 
web site fora free copy. 


 WWw.txrx.com 
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8625 Industrial 
Phone: 716-549-4700 « Fax: 


VHF One-Way 

Model#: 60-38-02-0LC-2C-G4 
Operational Range: 132-174 MHz 
Gain: 74 dB (typical) 

Dual Crystal Filter Version 
Fiberglass Enclosure 


Model#: 61-68-02-0LC-G2 
Operational Range: 450-512 MHz 
Gain; 82 dB. (typical) 

Bandwidth: 800. KHz (each: passband) 
Stainless Steel Enclosure 


800 MHz Two-Way 
‘Model#s 61489A-03+OLC-G2 9 4 


OperationalkRangex806-869 MZ ioe 


‘Gain: 80 dB, (typical) i ‘i 
Bandwidth;.18.MHz,(each passband) 
Stainless Steel,Enclosure (a. 


Parkway * Angola, NY 14006 
716-549-4772 © E-mail: sighoost1 @txrx.com 
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ditorial 


“Scamming... 


9 


Do you remember seeing program- 
length TV “infomercials” (30-minute com- 
mercials dressed up to look like interview 
programs) in 1993 that promoted applica- 
tions for specialized mobile radio (SMR) 
licenses? At about the sume time, a series 
of 60-second commercials played during 
broadcast radio talk programs around the 
country, promoting the sale of SMR li- 
cense application services, 

Besides the broadcast advertising. 
telemarketers employed by the promoters 
were making calls, looking for suckers to 
pay $7,000 apiece for applications that 
they could have prepared and filed them- 
selves for $200. according to the Federal 
Trade Commission (FTC), which investi- 
gated the promoters. The FTC said the ap- 
plications were promoted as “low-risk, 
high-retum investments.” [our emphasis] 

In a second phase of the scheme, the suck- 
ers paid about $8,000 per unit to purchase 
partnership interests in an entity promising 
to build systems to offer mobile telephone 
service to the public in competition with cel- 
lular systems, again based on false and mis- 
leading claims, the FTC charged. 

In January 1994, the Federal Trade Com- 
mission brought charges against Metropoli- 
tan Communications, Columbia Communi- 
cations Services, Nationwide Digital Data, 
Stephens Sinclair Lid., Meehan Marketing 
Group and a number of individuals, includ- 
ing Sheldon Jackler and Joan Orth, A re- 
ceiver, Danicl Goodman, was appointed for 
the corporate defendants. 


Settlements 

In 1994, Mechan Marketing Group, its 
principals and its top-producing salesman 
settled with the FTC, paying $205,000 for 
“consumer redress.” 

On Sept. 8, 1997, U.S. District Judge 
Jed Rakoff of the Southern District of New 


York entered judgments (representing 
more settlements) that required Jackler to 
pay $1.6 million to victims of the scams. 
Orth must pay $20,000 for “consumer re- 
dress.” In July 1997, she pleaded guilty to 
violating a court-ordered asset freeze and 
was sentenced to six months” house arrest 
and one year’s probation. The judgments 
continue Goodman's receivership. 

Based on the information that the pro- 
moters sent their marks. the investments 
were ridiculous. Unfortunately, many 
people who don’t know about the SMR 
industry were persuaded to send money— 
probably the same kind of people who 
respond to commercials promoting heat- 
ing oil, gasoline, corn and soybean futures. 


Scam No. 1 

The FTC complaint said that the promot- 
ers told investors that they could obtain a 
license and then lease it to another party 
called a systems operator. The systems 
operator would provide all the equipment 
and funds necessary to make the system 
operational—at no cost to the license 
holder—and use the license to offer mobile 
telephone service to the public as part of a 
block of 10 or 20 licenses linked together. 
The defendants selling application-prepara- 
lion services made representations that: 

(4 purchasers could carn $4,000 per year 
within [8 months of when the systems be- 
gan operations. In fact. purchasers were not 
likely to earn such money, the FTC said. 

a person could own only one SMR 
channel per geographical area. In fact. the 
FTC found, some companies own 100 or 
more SMR licenses in a single area. (Don't 
we know it!) 

(J the only way current SMR license 
holders or SMR service providers could 
acquire additional SMR frequencies was 
to lease them from other license holders. 
However, current licensees or providers 
could have applied for and obtained FCC 
permission to use additional frequencies 
themselves, the FTC found. (Yes. in the 
“good old days.”) 

J] the SMR licenses for which custom- 
ers were applying were highly valuable 
and likely to be worth many thousands of 
dollars, and that purchasing the defen- 
dants’ services was an excellent, low-risk 
investment, Not true, the FTC charged. 


Scam No. 2 

In the second phase of the scheme. some 
of the defendants began offering license 
holders—and other investors—units of 
general partnerships. According to the 
complaint, these defendants represented 
that the partnerships were engaged in joint 


ventures to operate SMR telephone sys- 
tems in various cities. This part of the 
scheme included representations that: 

J the SMR telephone system would be 
a successful, economically viable competi- 
tor to the existing cellular systems in each 
targeted city. In fact, the FTC charged, the 
defendants’ proposed SMR systems were 
technologically inferior to current cellular 
systems in several respects. 

J each partnership was likely to yield 
$2,500 a year in income. Partners were not 
likely to earn that amount. the FTC found. 

Moreover, the FTC said, the SMR li- 
cense management agreements on which 
the proposed systems were based could 
have resulted in a revocation of the li- 
censes due to violations of FCC regula- 
tions. In light of the investment represen- 
tations, this should haye been disclosed. 


Remember the receiver? 

This brings us back to the receiver, 
Daniel Goodman. Early on, in an effort to 
preserve assets that might be converted to 
reimburse the victims of the scams. The 
receiver asked the FCC to extend the con- 
struction period for the thousands of chan- 
nels sold in the scam. One can sympathize 
with those who were duped. It would be 
good if they could get their money back; 
but the FCC's failure to make 
unconstructed channels available to hun- 
dreds of small SMR business owners isn't 
fair, either. 

The FCC granted the waiver and gave a 
four-month extension of the construction 
period. The extension was to begin after 
publication of the decision in the Federal 
Register, What was maddening to SMR 
business owners, though, is that, since 
granting the waiver, the FCC has never 
published the decision, making the waiver 
not for four months, but indefinite. How 
many small SMR business operators would 
have liked to have such a waiver? Plenty. 
How many ever received one? None. 

In the meantime, the FCC froze applica- 
tions for site-specific SMR licenses in the 
expectauion of auctioning geographic-area 
licenses—an auction that commenced on 
Oct. 28, 1997. The opportunity for small 
SMR businesses to apply for recovered 
channels has been taken from them during 
the period since the scams began. 

Scam victims paid an estimated $28 
million in the first phase alone. Less than 
$2 million has been recovered. In the 
meantime, the cost to small SMR opera- 
tors in terms of lost equipment sales and 
jobs that they would provide—were their 
businesses to grow—cannot be calculated. 

—Don Bishop 
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A secure 
avenue 
into Ponder for a minute ... 


Lun. 
wireless Information superhighways, on-ramps, speed bumps. Webs of 
destruction and deceit. Who has time for that? 


utopia ... 


Remember what got you here. No gimmicks, no monkey 


business; just solid RF design strategies coupled with selecting 
fess the best infrastructure on the market. 


PCS Site 
San Diego 


At DAPA we offer a most 
comprehensive product line 
of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


Not to mention our ap- 
proved vendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
hitp:\\www.dapacom.com, where you can get the latest 
in product developments, antenna data, patterns, and 


spec sheets. 


Ponder no longer. 
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BEYOND YOUR WIRELESS DREAMS 


'‘DAPA' and ‘Beyond Your Wireless Dreams’ are registered trademarks of DAPA Comiminications: Ing, 
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C alendar 


1998 


February 

23-25—Wireless, sponsored by the Cellular Telecommunications Industry 
Association, Georgia World Congress Center, Adanta, Contact: 
212-964-7000. 


March 


14—ENTELEC, sponsored by the Energy Telecommunications and Elec- 
trical Assocation, Marriot’ River Center, San Antonio, TX. Contact: 
281-357-8700. 


April 

20-23—Expo Comm/Comdex, sponsored by EJ. Krause 
McCormick Place. Chicago. Contact: 301-493-5500. 

22-24—International Wireless Communications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas Convention Center, Las 
Vegas. Contact: 800-288-8606, 


May 

11-14—Telecommunications Resellers Association Spring Conference 
and Exhibition, San Francisco Marriott, San Franciseo. Contact; 
Susannah Gaylord Stoll, 202-835-9898 ext. 3009. 

18-21—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Westin Hotel, Ottawa, Canada. Contact: 
908-562-3870. 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Canada. Contact: 613-233-4888, ext. 102. 


June 

7-11—Supercomm, sponsored by USTA and TIA, Georgia World Con- 
gress Center. Atlanta, Contact: 202-326-7300, 

28—July 2—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Hynes Convention Center, Bos- 


& Associates, 


July 
15-17—Communications Expo/Show of the Americas, Miami Beach 
Convention Center, Miami. Contact: Jackie Gonzales, 305-412-9000, 


August 

9¥-13—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Albuquerque Convention Cen- 
ter, Albuquerque. Contact: 904-322-2500, 


September 

23-25—Personal Communications Showcase, sponsored by Personal 
Communications Industry Association, Orange County Convention 
Center, Orlando, FL. Contact: 703-739-0300, 

23-25—PCS Latin America, sponsored by the Personal Communications 
Industry Association, Orlando, PL. Contact; Cathy Graham, 703-739- 
O300, ext. 3706. 


October 

12-14—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Bally's Las Vegas, Las Vegas. Contact; 202-785- 
CTIA, 

14-16—TelecomLatina, co-sponsored by Mobile Radio Technology, 
Miami Beach Convention Center, Miami, Contact: 1-800-288-8606. 


November 

11-15—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Sun Diego Princess Resort, San 
Diego. Contact: Bernie Brownson, 303-371-8182. 

20—Radio Club of America, Communications Symposium, 89th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, New 
York. Contact: Gerri Hopkins, 908-842-5070. 
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To: Our Customers, Partners and Competitors, 


On July 31, 1997, Transcrypt International purchased the EF 
Johnson Company. Since the acquisition, many pertinent questions 
relating to the future of both EF Johnson and Transcrypt 
International have arisen. To answer these questions and provide 
some insight into the future of the two companies, I have 
constructed this letter outlining the plan for Transcrypt, 

E.F. Johnson and the two-way market. 


Achieving our primary objective begins by integrating the two 
companies into one cohesive unit. Unlike many acquisitions which 
attempt to maintain the independence of the entities involved, we 
are committed to establishing a single company with the highest 
level of unified corporate leadership. Transcrypt International 
Incorporated will serve as the official name of the company, while 
the E.F. Johnson name will be used as the signature for a complete 
line of two-way radio products. This format allows us to utilize 
the strong brand recognition E.F Johnson has built over the last 75 
years, in addition to, preserving a corporate identity which 
remains recognizable worldwide as a leader in innovation and 
quality. 


As the integration of the companies becomes a reality, our focus 
turns towards product development. Already, the technical 
departments at Transcrypt and E.F. Johnson operate in conjunction 
developing and improving new and existing products. Transcrypt's 
expertise in digital signal processing and voice coding combined 
with E.F. Johnson’s RF technology and systems experience pave the way 
for more complex digital radio systems. This technological 
collaboration has only enhanced our commitment toward becoming a 
major provider of APCO Project 25 and highly specialized radio 
systems. 


The future looks to be very exciting for Transcrypt’s customers, 
dealers and employees. We have set our goals very high and we plan 
to achieve each one through proper planning and management. 


SS y 


f Fuller 
President & CEO 


4800 NW Ist Street 

Lincoln, Nebraska 68521-9918 
402 474-4800 FAX 402 474-4858 
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echnically speaking 


Power supplies for communications servicing 


By Harold Kinley, C.E.T. 


The choice of a power supply for 
servicing Communication equipment is 
important—particularly the de power sup- 
plies that power mobile and portable 
equipment on the test bench. The power 
supply must provide a clean, well- 
regulated de voltage, and it must be im- 
mune to strong RF fields. Otherwise. RF 
transmitting equipment can seriously im- 
pair the operation of the power supply. A 
good bench supply must meet some im- 
portant parameters. 


Regulation 

Two kinds of regulation apply to power 
supplies. One is the load regulation, 
which refers to the power supply’s ability 
to maintain a constant output voltage 
under widely varying load current de- 
mands. The other is the ability of the 
power supply to maintain a constant out- 
put voltage under varying ac power fine 
or source voltage. 

p> Load regulation — A well-regulated 
power supply is a must. The current de- 
mand from transceivers will vary with the 
mode of operation. In the receive standby 
mode, with the receiver squelched. the 
unit may draw a few milliamperes. In the 
receive mode. with the receiver receiving 
an on-channel signal and producing full 
audio output power. the unit may require 
a few hundred to several hundred milli- 
amperes, depending on the audio output 
power rating of the receiver and the effi- 
ciency of the receiver design. 

When the transmitter is keyed, the cur- 
rent requirement could be 10A-20A or 
more depending on the transmitter power 
and the efficiency of the transmitter de- 
sign. In spite of the widely varying load 
demands, the power supply voltage 
should remain constant. The degree of 
regulation is usually described as a per- 
centage. The formula for defining the 
percentage of regulation of a power sup- 
ply is: 


Vi = V7, 
Yo REGULATION = a x 100 


ft 


where 
Vat is the no-load voltage 
Va is the full-load voltage. 

For example, if a power supply is set to 
an output voltage of 13.6V under no-load 
conditions and then drops to 13.1V under 
full-load conditions, the percentage of 
regulation of the power supply is: 


= 5 f 
136-131 gg = 8 x 109 = 00382 x 100 = 182% 
13 13 


Typical load regulation should be no 
greater than 1% on a good-quality power 
supply. Much lower values are possible 
with higher-quality de supplies. 

pm Line regulation — Suppose that a 
power supply is rated at 1% regulation over 
an ac input line voltage of 110V—120V. 
This should be measured at some fixed 
value of load current, say 50% of the rated 
load current. If the power supply voltage at 
50% load current is 13.5V, then this volt- 
age should not vary more than 0.135V as 
the line voltage changes from 110V to 
120V. Typical equipment ratings for power 
line voltages are 10SVac—125Vac. 


Ripple 
Ripple on the de output voltage should 
be kept to a low value. Otherwise, the 


The ripple can 
adversely affect the 
equipment...and lead 

you to believe the 

problem is in the 
equipment when it is 
actually in the power 
supply. 

—— 
ripple can adversely affect the equipment 
you are testing and lead you to believe the 
problem is in the equipment when it is 
actually in the power supply. Any hum or 
extraneous noise introduced by the power 
supply must be negligible in comparison 
with the hum or noise present in the 
equipment under test. Ripple from the de 
supply can be measured using an oscillo- 
scope. Ripple levels of S5mV-l0mV 
should cause no harm in troubleshooting 
communications equipment. Don’t accept 
ripple levels much greater than this. Much 
lower ripple levels are common with 
higher-quality equipment. Lower-current 
supplies usually are accompanied by 
lower ripple levels, Ripple specification 
is usually stated at the continuous load 
rating of the power supply. 


Voltage adjustment 
A voltage adjustment allows the power 
supply to be operated over a range of 


vollage to meet the requirements of dif- 
ferent equipment. Generally, it is desir- 
able (0 operate mobile communications 
equipment requiring GA-16A at 13.6V. 
This is spelled out in EIA standards, 
However, when testing a transcciver, it 1s 
often desirable to run the voltage above 
and below the standard test voltage to 
flush out voltage-related problems within 
the equipment. Generally, equipment can 
be operated at a voltage 15% above or 
below the standard test voltage without 
causing harm to the equipment. Be care- 
ful not to exceed the maximum de supply 
rating of the equipment. You may cause 
more trouble than you had at the begin- 
ning. Most supplies designed for servicing 
12V equipment are adjustable up to 
15V-I6V, so it is not possible to exceed 
the safe de supply rating of the equipment. 


Metering 

It is highly desirable to have separate 
metering for both the voltage level and 
the current level of the power supply. 
Although analog meters are less expen- 
sive, the digital meters are much more 
accurate, probably 10 times more accu- 
rate than the analog type. For example. 
the specification for an analog meter 
might be *5% while the specification for 
the digital meter might be +0.5%. How- 
ever, analog current meters are sometimes 
more advantageous. If you are using a 
power supply with the analog metering, it 
is a simple matter to use a more accurate 
digital voltmeter to set the output voltage 
to the proper point and then mark the scale 
of the analog meter at the proper refer- 
ence point for the standard test voltage. 


Safety features 

Safety features such as overvoltage 
protection and current limiting are impor- 
tant in order to protect the equipment 
being serviced or tested. Imagine what 
would happen if the power supply voltage 
suddenly increased beyond the acceptable 
input level of the equipment under test. 
The equipment would be likely to suffer 


(continued on page 36) 


Kinley. a certified electronics technician, ts te- 
gional Communications manager, South Caro- 
lint Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America, He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive. 
Spartanburg, SC 29301. Kinley’s email address 
is hkinfey@ aol.com. 


Mobile Radio Technology January 1998 


Site Master™ 
lets you see 
potential quality 
problems 
before your 
customers do. 


Hindsight. 


Customers expect perfection. 
Better preventive maintenance is 
the way to deliver it. That’s why 
there's Site Master. 

Site Master makes sure small 


problems don’t turn into big ones. 


It records antenna system signa- 


ture characteristics and stores 
them for comparison over time. 
Site Master even works in the 
presence of live site interference. 
And thanks to Frequency Domain 
Reflectometry, potential problems 
can be pinpointed and repaired, 
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saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing. 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today. 


Anritsu 


One world. One name. Anritsu. 
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Slashing response time 


The Mecklenburg ESMA in Charlotte, NC, improves its ability to respond 


By Michael J. Major 


If you are a citizen and you dial 9-1-1. 
you expect help immediately. Bul suppose 
you are the one responsible for providing 
that help. and you simply don’t have the 
resources to respond in a timely fashion. 
The Mecklenburg Emergency Medical 
Services Agency (ESMA). based in Char- 
lotte. NC. faced that problem. ESMA 
serves both that city and Mecklenburg 
County. comprising 542 square miles. 

So. in November 1996, a consulting 
firm, Fitch & Associates. Platt City, MS. 
was hired to work with county and medi- 
cal officials to improve the situation, The 
company determined that. based on na- 
tional standards. the response to all emer- 
gency calls should be less than two min- 
utes from the time the public safety an- 
swering point (PSAP) received the call 
until a unit is dispatched. Various im- 
provements were implemented. including 
retraining staff. hiring more paramedics 
and putting more emergency vehicles on 
the road. 


to 9-1-1 calls. 


But a key ingredient to the turnaround 
was upgrading the communications sys- 
tem. American TriTech. San Diego. was 
the system integrator hired to redesign, 
upgrade and implement the system. Chris 
Maloney. president of American TriTech. 
said that the two main tasks were to in- 
corporate a new computer-aided dispatch 
(CAD) system to replace the outmoded 
one installed in 1993 (designed primarily 
for nonemergency convalescent transpor- 
tation). and to merge fire dispatch with 
ambulance dispatch, the two systems both 
having previously been separate. 

A clear priority, said Barry Bagwell, 
communications systems manager for 
Mecklenburg ESMA, was a records man- 
agement system that allowed high- 
performance. real-time decisions on how 
best to use und move the response ve- 
hicles. To this end, Global Positioning 
System (GPS) technology was added. sup- 
plicd by Trimble Navigation, Sunnyvale. 
CA. The radio system was upgraded to 
Motorola's CRT Gold Series. with the 
previous 9-1-1 PSAP equipment being 
replaced by Positron, Montreal. and digi- 


The VisiCAD system at the Mecklenburg EMS Agency includes GPS interface, high-resolution 
on-screen maps and vehicle routing and is intended to reduce response time. 


tal logging equipment provided by 
Seltronics Eyretel, Landover, MD, with 
console furniture from Watson Furniture 
Systems in Bainbridge Island, WA. 

“What we wanted to do was reduce re- 
sponse time, while also expanding service 
into the fire area, so we felt we had to 
have a better picture of where the vehicles 
were at all times, hence the addition of 
our automatic vehicle location (AVL) sys- 
tem. We needed a CAD system to ac- 
commodate that position information and 
to display it on wu high-resolution map in 
the dispatch center,” Maloney said. The 
ESMA ambulance fleet consisted of about 
35 vehicles, 18 to 25 of which were on duty 
at any one time, along with the assorted 
vehicles from 17 volunteer fire departments. 
Also to be accommodated were about 
55.000 calls to 9-1-1 received annually. 

In the old system, dispatchers and 
PSAP call takers used a single phone line. 
Under the current system, every dis- 
patcher and call taker has two monitors 
linked to one Windows-environment PC 
in every position. One monitor displays 
traditional CAD information such as in- 
coming requests for service and vehicle 
status. The other monitor depicts a de- 
tailed map showing the location of the 
vehicles in the county. The system in- 
cludes a number of tools that help dis- 
patchers reduce response time. 

Vehicles are not assigned to particular 
areas. Rather, they are kept in a fluid state 
so that the system can analyze data, pre- 
dict where the next response might occur 
and then make the best use of that ve- 
hicle. “It's a bit like a zone defense in 
basketball.” Maloney said. “If one player 
breaks for the basket, then the others ar- 
range themselves to best cover the court.” 

Historical data are analyzed by the sys- 
tem in two ways. The first is by the time 
of day and day of the week. through which 
the system adjusts to an expected call 
volume and provides for the appropriate 


Major is a writer in Anacortes, WA. 


Mobile Radio Technology January 1998 


output dicde voitagre limiting: 
, aoe 
Oe 


‘PRPS 


fuse protection 


A 


low profile 


ePader As ‘pp Fe} 
‘ginie] Suvleshins Shinsloe ys 


Based on over 10 years of Switching Technology experience, ICT Power Supplies are unequaled in the industry for continuous, trouble-free 

performance and value. ICT offers the largest selection of Switching Power Supplies in the industry. Over 66 versions are available with out- 

put current ranges from 4 amps to 80 amps. Our low profile, light-weight cases are now Setting the standard in desk top designs. Quality 

built throughout, ICT power supplies are virtually noise free and feature fuse protection, current limiting, oulpul diode for batteries, a termi- 

nal block connector, plus extra input and output filtering. ICT also carries one of the largest lines of ruggedly built DC to DC industrial power 

converters, For great service, contact any ol our distributors today. Get the power of ICT reliability working for you and your customers 
Switch. 


( 


For more information, Call: (604) 888-6304 
Visit our website at www.ict-power.com 
AF CommSupply = Allcan Electronic Dist Cartel ams inc. Electro-Comm Dist, Inc. Hutton Communications © Omni Eastcom Group 
Omni Provincial Electronics Inc. Primus Electron Istz Cc Santa Fe Distributing, Inc. Talley Communications Corp TEDI 


‘ 2 na 


Circle (19) on Fast Fact Card 


A 


icTr Ff 


ABILITY 


low noise _ 


12 


staffing levels. 

The system adjusts the staffing level to 
ensure an optimal number of units are on 
the road at the peak periods. “At Denny's 
you'll find more wait staff on duty at 10 
a.m. Sunday morning than at 2 a.m.,” 
Maloney said. “It’s a basic concept, but 
for some reason it’s not utilized a lot in 
public safety.” 

The second mode of analysis is spatial. 
“The system looks at historical demand 


patterns, then shows the user where to 
place those vehicles, depending on what 
is available at which point of time. and 
then does it for every hour of the day for 
every day of the weck. In other words, 
there are 168 plans,” Maloney said. 
The system then calculates what hap- 
pens when vehicles are in use. For in- 
stance. if 10 vehicles are on duty for 8 
a.m., Monday, what happens if one, two, 
three or more are responding to different 


Fax: 780-480-1951 
Visit'us-on-the web at www.battnet:com 
E-mail; sales@battnet.com 
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VisiCAD for ambulance provides detailed call 
data. The data can be exported to spreadsheet 
applications or output to a color printer. 


incidents? Where do the remaining ones go? 

The AVL system determines where all 
of the vehicles are at all times. GPS polls 
the vehicle rapidly, every five to 10 sec- 
onds, following the route, with the ability 
to provide directions if the driver gets lost. 
But if the vehicle is in a non-urgent status, 
whether parked at the station or offloading 
a patient, the polling diminishes. 

The AVL system provides a map on the 
screen showing where the units are so that 
if there is a 9-1-1 call, the closest unit can 
respond. The system automatically 
chooses this unit, but the dispatcher can 
override this choice if, for some reason, 
another vehicle is more appropriate. 

In some situations. however, the ve- 
hicle might move from its last location 
without notifying the dispatcher. “If the 
dispatcher assigns a vehicle on the basis 
of its last location, but it is actually five 
to 10 miles down the road, the result 
might be a serious error and poor response 
time.” Maloney said. 

For this eventuality, the AVL system 
incorporates a mobile status terminal. The 
driver keys in seven main status reports, 
such as the unit “has started toward the 
scene.” “has arrived.” “is leaving with the 
patient.” or “has arrived at the hospital.” 

The CAD system picks up these status 
changes and updates the displays on the 
system. By automating the status changes, 
about 80% of the dispatcher’s work load 
is climinated, freeing him to do more 
important things such as managing the 
vehicle routes.” Maloney said, By auto- 
mating these status changes into short, 
standardized messages, radio time is con- 
siderably cut back. thus helping the 
agency to manage spectrum efficiency. 

“Unit utilization is really a measure of 
productivity.” Bagwell said. “Our ulti- 
mate goal is lo minimize response time 
and to do that with the fewest number of 
vehicles or unit hours.” Bagwell said the 
system also allowed the agency to pro- 
duce and to maintain its own maps. The 
agency works closely with the county. 
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management software for your PC. 


LT-2 Decodes all LTR” data. Displays User ID, home 
channel and DTMF. Has serial port and optional data 
management software for your PC. 
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which identifies changes, such as a street 
condemnations or name changes, It down- 
loads that information every Sunday so 
that the maps that then go up on the 
9-1-1 response screens are always current. 

The next system became operational in 
September 1997. Bagwell reports that the 


Proper public safety starts 

The basis of proper public safety is 
communications. Firefighters, police 
and emergency medical services usually 
answer calls when they are coming to 
someone’s rescue, or they are dispatched 
to the scene of danger. What lies behind 
proper public safety, therefore, is proper 
communications equipment. 

Patriot Ambulance in Lowell, MA, 
and the Verdugo Communications Cen- 
ter, in Southern California, have cho- 
sen Vega consoles to aid in the protec- 
tion of the public. 

Patriot Ambulance installed Vega’s 
10-line and four-frequency, tone format 
control console, model C-5110B. The 
console is operational at one of its three 
dispatch stations, and the company is 
planning additional Vega systems to 
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agency, in a year’s time, has meved from 
77% to 86% compliant. Much of that was 
due to the other factors such as hiring 
more paramedics and purchasing more 
vehicles. With the new communications 
system in place, Bagwell anticipates the 
agency will meet the required 90% 


with consoles 


strengthen communications among 250 
employees and 40 service vehicles. 

The C-5110B provides simplex opera- 
tion over two-wire or four-wire lines and 
duplex operation over four-wire lines. 
Additionally, dispatchers can monitor 
(through a second speaker) any combi- 
nation of those 10 lines that are not al- 
ready selected for transmit and receive 
control. 

The Verdugo Communications Center, 
a central dispatch facility, services five 
fire departments in Southern California 
using two Vega C-5112 10-line and 
multiple-frequency modular consoles as 
backup communications equipment to its 
main on-line Motorola system. 

In case of equipment failure, the center 
immediately switches to its two Vega 


compliance standard. 

“I's one thing to reach the 90% com- 
pliance stage. but the real test is main- 
taining it with consistency, with real time 
monitoring, But that’s what this new sys- 
tem will enable us to do.” Bagwell said. 
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emergency system consoles for dis- 
patching communications to fire de- 
partments in other cities. The consoles 
were purchased one year ago to sup- 
port the system. 

The compact C-5112 unit provides in- 
stant PTT and timed mute features 
among many other features. The console 
includes two speakers and volume con- 
trols to independently adjust selected- 
line and unselected-line audio levels. 
Individual volume controls are provided 
for each “unselected receive” line. 

Any line or combination of lines can 
be selected for transmit and receive op- 
eration. The 10 “unselected receive” 
switches allow any combination of 
lines to be monitored through the 
“unselected” speaker. R, 


A split second and it’s gone—A lightning surge has struck. 
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Overlay scan-based trunking 
below 800MHz 


Scan-based trunking systems for UHF and VHF channels below 8OOMHz 
already comply with FCC requirements to monitor channels before 
transmission without the need for dedicated data channels for system control. 


By Eliot F. Terborgh 


There are several advantages for the 
private carrier licensee that is considering 
converting conventional 450MH7z repeat- 
ers to trunked operation. Operators of 
shared community repeaters can achieve 
higher customer loading (and greater prof- 
its) from the existing system. Trunking is 
also advantageous in a private “campus” 
system of two or more VHF or UHF con- 
ventional channels used for plant security 
or maintenance. 

Converting conventional channels to 
trunked operation will increase system ca- 
pacity while providing privacy, system 
security and advanced features, such as 
selective and emergency calling. 

The efficiencies and features of trunked 
radio are well-known to experienced 
800MHz system operators. The primary 
advantages of any- trunked radio system 
can be summarized as follows: 


ASSUMPTIONS: 
20 RADIOS PER CUSTOMER 


GRADE OF SERVICE = 20% 


o 
E 
5 
3 
8 
3 
: 
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pm Automatic clear channel selection— 
In a conventional radio system, the user 
may only have access to a single channel. 
By FCC regulation, if the user wishes to 
make a call, he must first monitor the 
channel to make sure it is clear. If the 
channel is busy, the user must continue to 
monitor the channel until the co-channel 
user has terminated the conversation. By 
contrast, in a trunked system the channel 
selection is automatic. When the user ini- 
liates a call, the trunking system elec- 
tronically “monitors” each channel and 
selects one clear (unused) channel from 
many possible channels. 

pe Channel privacy—In a conventional 
system, other co-channel users can easily 
eavesdrop on conversations. In fact, chan- 
nel monitoring is required by the FCC 
when initiating a call, as described above. 
In a trunked system, other system users 
cannot listen in on other conversations. A 
radio can only join a conversation when 
directed by the trunking controller. 


FOUR CUSTOMERS WITH 80 RADIOS 
ON A ONE-CHANNEL SYSTEM 


9 10 11 12 13 14 15 16 
ELS 


Figure 1. Impact of trunking conventional channels. 


pm Channel exclusivity—In a conven- 
tional system, discourteous co-channel 
users can “jump” on a channel in the 
middle of another conversation, interrupt- 
ing the call in progress. In a trunked sys- 
tem. once a channel is selected, it be- 
comes exclusive for the duration of the 
transmission. Other users cannot interrupt 
or interfere with the call. 

> Selective calling—In most conven- 
tional radio systems, selective calling is 
an expensive add-on option or may not be 
available at all, On the other hand, some 
trunked radio systems provide extensive 
selective calling capabilities as a standard 
feature. This means that users can selec- 
tively call different groups or individuals 
in the system. Each user is typically as- 
signed a unique individual ID code and 
one or more group ID codes. These codes 
can be used by other users in the system 
to specificy the groups or individuals with 
whom they wish to communicate, 


Growth of trunked radio 

During the past 15 years, the special- 
ized mobile radio (SMR) industry has 
experienced tremendous growth. Most of 
this activity has been limited to portions 
of the 800MHz and 900MHz frequency 
bands that have been allocated for trunked 
radio by the FCC. The popular trunking 
protocols have been various formats of- 
fered by Motorola (Smartnet, Smartzone, 
Privacy Plus), the LTR format developed 
by E.F. Johnson, and GE Mark V and 
EDACS, offered by Ericsson. 

In recent years, however, most of these 
SMR channels at 800/900MHz have been 
acquired by a few large carriers, most 
notably Nextel Communications. In the 


Terborgh is president of SmarTrunk Systems, 
Hayward, CA. SmarTrunk manufactures an 
overlay scan-based trunking system, as de- 
scribed in this article, trademarked under the 
name SmarTrunk II. 
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process of acquiring these channels, 
Nextel has bought out hundreds of small 
entrepreneurs who pioneered this indus- 
try in the 1980s. As a result. many of these 
Same entrepreneurs (at least those who ure 
not ready to retire) are now “looking for 
an encore.” But with Nextel’s market 
dominance and the freeze on new SMR 
license applications, there is simply no 
more spectrum (and no more opportuni- 
ties) available at 800/900MHz. 


Changes in 1997 to the FCC Part 88 
rules allow trunking in the [SOMHz and 
450MHz bands, By acquiring conven- 
tional UHF repeaters and converting them 
to private carrier status, displaced SMR 
entreprenucrs can now establish mulu- 
channel trunked networks. just as they did 
a decade earlier at SOOMHz. 


The trunking advantage 
If you operate (wo community repeal- 


18 


ZA 
Gi GAI-TRONICS CORPORATION 


ota Previn 


Circle (10) on Fast Fact Card 


Mobile Radio Technology January 1998 


ers. and each channel is busy 20% of the 
time. there is a 20% chance that the chan- 
nel assigned to a given customer will be 
busy when one of his mobile groups 
wishes to make a call. But, if the two 
channels are trunked together, the trunk- 
ing system will select an open channel 
when a mobile group wants to make a 
call. 

As shown in Figure | on page 16, the 
odds that both channels will be busy at 
the same time is only 4%. This means: 

4 Existing customers will receive a 
much higher level of service. or 

J 2.5 times as many customers can be 
added to the system with the same level 
of service. 


Part 88 trunking rules 

In its changes to Part 88. the FCC 
authorized the use of “centralized” 
trunked systems for VHF and UHF fre- 
quency bands. Centralized trunking refers 
to trunking systems that use dedicated 
(exclusive) control channels for data com- 
munication between the mobiles and the 
trunked repeaters. In such systems, the 
mobiles constantly monitor the control 
channel for channel assignment instruc- 
tions. When a group call is initiated. the 
trunking controller transmits instructions 
telling the mobiles in the group to switch 
to a voice channel assigned for that con- 
versation. Thus, the “brains” of the sys- 
tem are in the system controller at the 
repeater site. 

Most trunking systems. such as MPT- 
1327, Motorola's Smartnet, and E. F. 
Johnson's LTR are centralized systems. 
Because they are designed to use clear 
frequencies, these system are widely used 
in the 800/900MHz frequency bands 
Where the PCC has granted the use of 
exclusive frequencies for trunked SMR 
service. However, these trunking formats 
are inappropriate for use at VHF and UHF 
frequencies because of the lack of exclu- 
sive channels in those bands. 

To get around this problem, the FCC 
requires potential system operators 
“,., to obtain some form of exclusivity in 
their respective service areas.” This re- 
quires the operator to obtain written per- 
mission trom all other licensees within a 
70-mile radius of the proposed base sta- 
tion, similar to the FCC rules for tele- 
phone interconnect in major metropolitan 
areas, Due to the frequency congestion in 
these bands, this requirement is extremely 
difficult to meet, All other users on the 
proposed trunked channels and immedi- 
ately adjacent channels would have to 
agree to convert to trunked operation 
Since. by definition, centralized trunked 
systems require exclusive channels, the 
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Modules; Control Modules, As Well As Other Displays, Can Be Adjusted To Meet 
Your Unique Dispatch Operation Conditions. 


As an established leader in the industry, 
with decades of experience in the design 
and manufacture of sophisticated 
communications consoles, Orbacom is 
the name to trust for your community’s 
critical emergency call and response 
situations. Orbacom’s new generation of 
TDM-150 Communications Control 
Consoles is not only state-of-the-art, but 
also sets the stage for efficiently 
expediting your immediate emergency 
communications needs, as well as 
effectively fulfilling your ever-expanding 
future response requirements. Some 
outstanding features of Orbacom’s 
TDM-150 include Multi-Level Trunking 


"Drag & Drop" Instant Screen Creation, 
Multi-Function Screen Grid, On-Screen 
Alarm Notifications, Windows™ 
Applications and many more user-friendly 
operations. The ultimate bottom line is 
that you and your community will 
appreciate knowing that when it comes to 
protecting life and property, you can 
depend on Orbacom’s technology to help 
you transmit vital instructions, when every 
second counts. For more information, 
please call or fax in your request for free 
literature: 609-829-4455/fax:609-829-6980. 
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Interfaces, On-Line Screen Changes, 
ee] isu 


Windows is a registered trademark of Mictosofi, Inc. 


It's a jungle out there. CommScope unde 
why we've introduced Cell Reach — an in 
high-perform, 


signal inte 


other affected users would have to agree 
to a simultaneous conversion of their ra- 
dio systems, which would require scrap- 
ping their conventiona] equipment and 
purchasing all new mobile radios. As inde- 
pendent businesses, it is extremely unlikely 
that they would all agree to such a plan. 


Scan-based trunking systems 
Unlike centralized trunking systems, 
scan-based systems do not require exclu- 


sive channels. Because the channel selec- 
tion intelligence is in the mobiles, scan- 
based systems can co-exist with conven- 
tional users on the same channels. When 
a call is initiated by a mobile unit, the 
channel assignment is determined by the 
logic in the mobile, not by a controller at 
the repeater site. So if the channel is busy 
with a conventional user (or even a co- 
channel user on another system), the 
mobile will consider the channel to be 


Cell Reach™ 
Designed for the 


Jungle Out There 


i 
ce cable that minimizes EMI, 


and eliminates int 


Cell Reach is designed with a patented, triple-bonded 
construction, The high-strength, closed micra-cell foam 
Gielectric eliminates water migration, while providing 
superior electrical properties, And it's smooth-wall copper 
shield provides the lowest VSWR, 


We know it’s tough to survive. But CommScope can help. 


Call us today at 888 CELL REACH for more information about 


Cell Reach transmission systems, 


Cell Reach ™ 


A true broadband, digital-ready cable specifically 
designed for wireless transmission systems. 


CommScope 
General Instrument 


hita://wweco! 
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busy and will select another channel. 

The advantages of scan-based system 
can be summarized as follows: 

(4 Since they are not considered “cen- 
tralized™ systems, the onerous FCC fre- 
quency coordination requirements de- 
scribed above do not apply. 

(1 They have always been “legal” for 
use below 800MHz because they fully 
comply with the FCC requirements to 
monitor the channel before transmitting 
and do not use dedicated data channels 
for system control. 

LJ Scan-based trunking protocols will 
operate on non-exclusive channels. This 
not only allows the system to operate in 
the presence of conventional users on the 
same channel, but it also allows a system 
operator to gradually convert conven- 
tional users to trunked operation. 


This not only allows 
the system to operate 
in the presence of 
conventional users... 
it also allows a system 
operator to gradually 
convert conventional 
users to trunked 
operation. 


a They are economical due to the lower 
cost of both the trunking controllers and 
the mobile radio equipment. 

a They require less technical training 
to install and maintain. 


Overlay scan-based trunking 

An overlay scan-based system means 
that, in many cases. the system can be 
installed with an existing two-way radio 
system. This means it may be unneces- 
sary to buy new radios or repeaters to 
achieve the benefits of trunking. The sys- 
tem requires a proprietary controller con- 
nected to each repeater and a mobile logic 
board installed in each mobile or portable 
radio in the system. The system will ac- 
commodate as many as 16 channels, 
which may be gradually added as your 
system expands. Customized logic boards 
are available for a variety of brands and 
models of popular mobile and portable 
transceivers. In many cases, the logic 
board simply plugs into the radio. 

The overlay scan-based system allows 
you to trunk repeaters together for more 


..._POWER ON WITH ASTRON 
SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


*HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE. 


*HEAVY DUTY DESIGN 
LOW PROFILE 

eLIGHT WEIGHT PACKAGE 
eEMI FILTER 

MEETS FCC CLASS B 


MODEL CONT. AMP ICS 
SS-10 
SS-12 
SS-18 


$S-25 
$S-30 
SS-25M* 
SS-30M* 


* *with separate volt and amp meters 


PROTECTION FEATURES: 


eCURRENT LIMITING 
*OVERVOLTAGE PROTECTION 
*FUSE PROTECTION 

*OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 

INPUT VOLTAGE: 90-132 VAC 50/60 Hz OR 
180-264 VAC 50/60 Hz 
SWITCH SELECTABLE 

OUTPUT VOLTAGE: 13.8 VDC 


SIZE (inches) WT.(Ibs.) 


2.3x6x9 

2.3x6x9 

2.3x6x9 
27/8x7x9 3/8 
3 3/4x7x9 5/8 
27/8x7x9 3/8 
33/4x7x9 5/8 


¢ All SS power supplies are available in a RACK MOUNT VERSION (3.5 x 19 x 9 3/8) 
© To order Rack Mount Version change SS to SRM (example: SRM-10) 


/aSTRON 
COR eee 


9 Autry, Irvine, California 92618 
714-458-7277 Fax 714-458-0826 
www.astroncorp.com 
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efficient use in cither a dispatch-only 
mode or a combination of dispatch and 
telephone interconnect service. If you 
choose the combination mode, you can 
limit telephone access to only certain 
mobiles while denying access to other 
mobiles. You can further limit those mo- 
biles with telephone access to local calls 
only, or you can allow certain mobiles 
access to toll calls or long-distance calls. 

The system keeps track of all calls that 
are made on the system, whether they are 
radio dispatch calls or telephone calls. It 
records both incoming calls and outgoing 
calls. It does this through call accounting 
records that record the date, time. type of 
call, number being called and the number 
of the mobile subscriber who is initiating 
the call. The call accounting records pro- 
vide the data for airtime billing. 


System security and privacy 

Each mobile subscriber is assigned a 
confidential paging code, which is trans- 
mitted via a proprietary. digital signaling 
protocol. To allow any mobile to work on 
the system, this paging code must be in- 
Stalled into the memory of the trunking 
controller. Without it, a mobile is not 
allowed access to the system. This feature 


prevents the system pirates from adding 
mobiles to their flect and not advising the 
system operator. 

Once a mobile has acquired u channel, 
only the mobiles that have been called 
can hear the conversation. Other mobiles 
cannot gain access to the channel to hear 
any of the conversation, This privacy 
applies whether the call is a dispatch call 
or telephone call. 


Gradual migration 

One of the key features of overlay scan- 
based trunking for applications below 
800MHz is the ability to gradually con- 
vert conventional users to trunked opera- 
tion. In most major metropolitan areas, 
channels in the 450MHz band may have 
two or more conventional repeaters with 
a dozen or more user groups operating 
within range of each other. A scan-based 
system with the channel selection intelli- 
gence in the mobile can co-exist with 
these conventional users. This is done by 
cross-connecting the controller with a 
conventional CTCSS tone panel on each 
channel. When a subscriber is using the 
channel, the conventional tone panel is 
“locked out.” preventing conventional 
users from accessing the channel. On the 


other hand, when a conventional user has 
the channel, the trunked users are locked 
out, 

Obviously, the efficiency and benefits 
of any trunking system will be reduced by 
the presence of conventional co-channel 
users. But this ability of the system al- 
lows the private carrier licensee to gradu- 
ally convert conventional users to unked 
operation over a reasonable time. 


The 450MHz environment 

In logic-trunked radio (LTR), the sub- 
scriber radio must receive instructions 
from its home channel before it can ini- 
tiate a call. As a result, all home channels 
must be assigned to a clear channel. Oth- 
erwise, Whenever a co-channel user is on 
the air, all radios assigned to that home 
channel will be unable to receive instruc- 
tions and, consequently, unable to initiate 
or receive calls of any kind. 

Since the 450MHz spectrum is heavily 
populated in the United States, obtaining 
a clear channel may not be an option. 
With scan-based trunking, all of the chan- 
nels in the system may be shared with co- 
channel users since all the mobiles in the 
system monitor for a foreign carrier be- 
fore selecting a channel. i, 


Geographic Signal Coverage 
At Your Fingertips. 


The ST1-9100 Mobile Signal Measurement and Analysis System 
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rom measurement to 

report, the STI-9100 is.the 
most cost-effective and easy- 
to-use signal measurement 
and-analysis platform on the 
market. 

A versatile receiver interface 
allows for connection to.the 
instrument or application 
specific receiver of your 
choice ensuring a long and 
useful system life. 

From.Mobile Radio to 
Cellular, Broadcast to Paging; 
NPCS to PCS; the STI-9100 
is the GPS based data 


Aillincorporated 22° 


“Geographic Signal Coverage At Your Fingertips.” 


acquisition and analysis plat- 
form of choice for measuring 
communication system cover- 
age and performance. 
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503-848-8500: 
Fax: 503-848-8534 


hitp:/www.surveytech.com _ 
Email: marketing @surveytéch.com FF, « 
17980 S.W. Shadypeak + Beaverton, OR 97007 


com 


October 2, 1996. 


Bob Jensen had 
a fire at his mobile 
radio repair shop. 


He had only a 
few seconds to 
save things. 


s for the vote of 
ifidence, Bob. 


able, too. Because the HP 8920A service moni- 
tor provides the edge you need to survive in 
today’s tough business environment. It offers 
unmatched accuracy (frequency to within .1 ppm). MIL- 
'D ruggedization means it can withstand shock forces up to 30 g's, 
ratures from 0 to 50 °C, and humidity from 0 to 95%. With the 
egendary reliability of HP (20,000 hrs mean time between failures), 
Most importantly, the 8920A service monitor offers superior 
expandability: it can test everything from two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844 Ext. 5119. Talk to Charlie or one of our 
other experts about the HP 8920A and find out how you can get a 


$2000 trade-in value for your old service monitor. 


* In Canada call 1400-38700, program number TMUSO, O1907 Hewlett-Packard Co. TMSKD707/MRT 
Flotly was not harned to the nusking of this ad. She's as munhunetious as ever, and eajoying, Bob's new location. 


|G HEWLETT™ 


PACKARD 
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Coaxial cable for wireless 
communications 


The most important lines of communication are the ones closest to home. 


By the MRT staff 


System coverage, spectrum efficiency 
and cost-effectiveness all drive wireless 
communications technologies. Yet, in the 
tush to improve communications systems, 
it is often the proverbial “nail in the shoe 
of the horse that missed the battle” that 
gets overlooked. Of all the elements in 
land mobile. cellular, paging and PCS sys- 
tems. the most unassuming is also the 
most ubiquitous—coaxial cable, 

Coax is a major part of a technician's 
work: for transmission lines, for the nu- 
merous feeders and interconnects that link 
system components and, in recent years, 
“leaky” cable for in-building antenna sys- 
tems. The essential idea behind coaxial 
cable (for the first two cases) is simple 
and elegant: two concentric conductors to 


provide a self-shielded line, minimizing 
radiation loss that might affect other com- 
ponents, with as litte attenuation as pos- 
sible. Because they have a range of im- 
pedances from 302 to 1000 and no ex- 
ternal fields (except intentionally, with 
leaky lines), other than at the termina- 
tions, coaxial lines are used everywhere 
in RF. In practice, a number of factors 
complicate the choice and use of coax. 
Size, insertion loss, flexibility. connect- 
ibililty, attenuation and cost are all vari- 
able when considering different applica- 
tions and environments, 


Reviewing the basics 

The basic elements of a coaxial line are 
a center conductor, a separating dielectric 
medium, an outer conductor and a jacket. 
The composition of these elements varies 
from manufacturer to manufacturer, and 


The following companies are among the manufacturers and suppliers 
of coaxial cables and connectors. For a complete list, refer to the 
Buyers’ Guide section of MRT, December 1997, page 22. 


Andrew 

10500 W. 153rd St. 

Orland Park, IL 60462-3071 
708-349-3300; 800-255-1479; 
Fax 708-349-5444 
www.andrew.com 


Cablewaye Systems Diy. (RFS) 
60 Dodge Ave. 

North Haven, CT 06473-1124 
203-239-3311; Fax 203-234-7718 


Commscope-General Instrument 
PO Box 1729 

1375 Lenoir-Rhyne Blvd. 
Hickory, NC 28603-1729 
704-459-5030; 800-982-1708 

Fax 704-459-5099 
www.commscope.com 


Eupen Cable U.S.A. 

284 Racebrook Road 

Orange, CT 06477 
203-799-7900; Fax 203-799-3871 


www.eupenusa.com 


Times Microwave Systems 
358 Hall Avenue 
Wallingford, CT 06492-3555 
203-949-8432; 800-867-2629: 
Fax 203-949-8423 

www. timesmicrowave.com 


Trilogy Communications 
2910 Highway 80 E 

Pearl, MS 39208-3409 
601-932-4461; 800-874-5649 
Fax 601-939-6637 


wwwirilogycoax.com 


usually depends on the use. 

pm Center conductors — Heat is one of 
the factors affecting the power capability 
of a coaxial line. and heat is mostly gen- 
erated in the center conductor. For wire- 
less applications, center conductors are 
usually solid copper wire. Some stranded 
center conductors have been introduced 
that trade slightly higher attenuation for 
the benefit of additional flexibility in ap- 
plications that require tight turns or for 
rotating antennas. Temperature variations 
can also affect the length and connectiv- 
ity of the center conductor over long runs, 
so some manufacturers stress the bonding 
between the conductor and the surround- 
ing dielectric. 

> Dielectrics — Dielectrics perform 
two functions: they isolate (insulate) the 
two conductors and transfer heat from the 
inner conductor outward. The type of 
dielectric used limits the power handling 
of the line. (The peak power handling, or 
voltage breakdown, of the coax is also 
frequency-dependent.) Several dielectrics 
are In Current use: primarily air, synthetic 
beads and air, solid synthetics (including 
polyethylene [PE], polypropylene |PP}, 
tetrafluoroethylene [TFE] and Teflon), 
and synthetic foam. Foam increases the 
velocity factor of the line and simulta- 
neously reduces line loss. Manufacturers 
have even produced varieties of foam, 
with different bubble, or cell, structures. 
Compression strength of the foam can be 
a factor in certain types of installations. 

Air dielectrics are used primarily on 
transmission lines in exposed settings. 
Because condensation in the line can oc- 
cur when the ambient air temperature 
reaches the dewpoint of the air within the 
line, dry-gas pressurization or dehydra- 
lion equipment can be used. This serves 
to prevent corrosion. voltage breakdown 
and an unwanted increase in voltage 
standing wave ratio (VSWR) from de- 
graded electrical performance of the 
conductors. 

bm Outer conductors — Perhaps the 
widest variation, and basis for competi- 
tion. among various coaxial cable types 
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Hutton and Deka, 
Delivering Tomorrow’s Energy 
Systems... Today™ 


Unigy | Series 
Unigy || Series 


Hutton Communications is now distributing Deka sealed valve-regulated batteries from East Penn 
Manufacturing Company for solar electric, telecommunications and uninterruptible power supply 
applications. For over 50 years, East Penn has been a leader in providing world-class, quality products 
using state-of-the-art manufacturing methods. 


Deka Unigy | and Unigy Il batteries are ideal for back-up 


power systems at wireless communications tower sites. > ee 


Hutton’s power systems experts can help you configure exactly 
the battery system you need for your site and can also supply 
you with all the other products you require for a complete power 


system. 


Distnbuton 
You can depend on Deka and Hutton for quality battery Hutton Communications, Inc. 
solutions. Call your nearest Hutton branch for more information. 


Atlanta Calgary Chicago Dallas Denver Harrisburg Seattle Toronto 
800-741-3811 800-463-4793 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 800-265-8685 
Fax 770-963-7796 Fax 888-312-4444 Fax 800-284-4934 Fax 972-417-0260 Fax 303-371-5690 Fax 717-763-9144 Fax 425-485-5548 Fax 800-265-9414 


www.huttoncom.com 
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ANTENNAS; 


lics in the outer conductor, Outer conduc- 
tors may be solid (including smooth-wall, 
corrugated or helical types), tape, braid or 
a combination. Proponents of solid outer 
conductors point to their moisture resis- 
tance and consistent electrical perfor- 
mance. Braiding proponents point to the 
comparative lower cost, simpler connec- 
tivity and less likelihood of permanent 
damage from kinking. Some technicians 
prefer to use corrugated conductors out- 
doors for their low-loss capability, such 
as in antennas feeders, and use braided 
conductors indoors, but overall desired 
performance and use should be consid- 
ered for cach system installed, One par- 
ticular concern for inter-rack and intra- 
rack connections is the bending radius 
ability of the cable. 

> Jacketing — Most RF coaxial cables 
are jacketed with polyvinylchloride 
(PVC) plastic because it provides flex- 
ibility and a moisture barrier in a rela- 
tively thin skin. Elastomer jackets are also 
used in high-flexibility types of cable. 
Additional treatments are given some 
cables used outdoors to block deteriora- 
tion of the plastic by UV radiation from 
the sun. Such deterioration can lead to 
moisture intrusion of the line. For instal- 


lation purposes, the ease of stripping also 
depends on the jacket type. 

As mentioned previously, bonding of 
these four basic cable elements to each 
other is receiving increased attention from 
manufacturers, parucularly the bonding of 
the center conductor to the dielectric and 
the bonding of tape-and-braid outer con- 
ductors to the dielectric. 


Radiating cables 

A radiating cable couples the RF en- 
ergy propagating along its length to the 
surrounding environment, with a mini- 
mum of downline attenuation, and thereby 
functions as a continuous antenna. Used 
in bounded locations, such as tunnels or 
in buildings, radiating cable has shields 
or milled openings designed to radiate 
low levels of energy. Placement of these 
lines next to conductive or high-dielectric 
constant materials (the ground, a tunnel 
wall, in free-space, etc.) can increase or 
decrease desired performance. 


Other factors 

Signal loss as a measure of transmis- 
sion performance for coaxial cable is 
usually quoted in terms of decibels per 
100 feet. Variations among manufacturers 


The complete line of AEA antennas and antenna analysts 


are now available FACTORY DIRECT at the lowest 


posstble cost. Each analyzer gives a graphical display of 


SWR curves with variable sweep width and center frequen- 
cy. The 30-150, 150-525. and 806-960 MHz antenna ana- 
lyzers are $499.95 each plus $7.50 shipping and handling. 
The SWR-121 HF analyzer covers 1-30 MHz and is priced 
at $299.95 plus $7.50 shipping and handling. 


The AEA CableMate™ graphical Time Domain 
Reflectometer (TDR) is packaged the same as the SWR ana- 
lyzers. The CableMate shows multiple faults in a cable on 
the graphical display. Virtually any multi-conductor cable 
may be tested for shorts, opens or impedance lumps. 
The CableMate is an excellent device for measuring the 
length of most any cable for inventory purposes. It will also 
directly show the 25 MHz return loss, An RJ-45 switch 
adapter allows easy testing of LAN cables. The CableMate 
is specially priced at $299.95 plus $7.50 shipping and 
handling for a limited time only. 


AEA »i 


All AEA analyzer products come 
standard serial computer 
interface. Store your graphical data 
with the applications software and inter- 
tace cable for only $29.95 + $3.00 S&H. 


with oa 


We also manufacture the lowest 
cost high performance VHF and 
UHF base station antennas avail- 
able. Please send or call for our free 
booklet Facts About Proper VHF 
Vertical Antenna Design to find 
out why our IsoPole™ Antennas are 


to the competition. Try our IsoPole-150 VHF 
antenna for $89.95 plus $7.50 shipping 


and handling or the ISO-440 anten 
$119.95 plus $7.50. shipping and he 
The HR-3 telescopic VHF Handhel 
(10 dB gain over a rubber duck) ant 


are about 0.3dB at 450MHz and 0.4dB at 
900MHz. In most mobile communications 
applications, low loss, rather than high 
power capacity, determines cable size, 
Shielding from interference is another 
fuctor, particularly between transmit and 
receive cables, Shielding in semi-rigid 
cables with solid outer conductors is about 
120dB. Tape and braid flexible cables 
provide about 90dB of shielding. With 
cither type, the weak point in shielding is 
where the cable joins the connector. 

Codes and standards for your cable in- 
stallation should also be considered, Is a 
plenum-installation fire rating required? 
Do military-type performance standards 
have to be met? Time required for instal- 
Jation and maintenance, dependability of 
supply, material cost, crush or compres- 
sion strength are all variables that are 
valued differently for each type of user, 
commercial, public or private, and cach 
type of installation, transmission or 
interconnection 

Consult with several manufacturers or 
their distributors. Get flexibility, installa- 
tion. cost and performance quotes that are 
consistent with the environment and sys- 
tem design for your specific application, 


_—.. —_ 
SAINTENNAWANAIYZER SE a, 


SUPERIOR 


‘ ‘ 
\ 15 Day PA 


Money Back & 


na for 


a ——s 
indling. ar Guarantee ~ 
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enna is 


available for $29.95 plus $3.00 shipping and handling. 


sion of TEMPO RESEARCH CORPORATIC 


ES 0 bed Orders 1-800-258-7805 


Tech Info: 760-598-9677 + FAX: 760-598-4898 + www.aea-wireless.com * 1221 Liberty Way, Vista, CA 92083 


Prices and Specifications subject to change without notice or obligation. 
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RFS Cablewave’s full line of FLEXWELL® 

super-flexible and semi-flexible foam cables have ® RES C Kal 

been specifically designed for low loss with . a Cwave 
attenuation characteristics approaching those of air 


dielectric cables. FLEXWELL® cables are tested and iS0 9001 
selected for the lowest VSWR over a specified \ = ge 
operating frequency band. Certified 


We also offer an extensive array of fully water-proof, high- 
performance connectors that are solderless and self-flaring, 
and designed to accommodate field installation with quick and 
easy attachment without special tools. 


For premium performance and reliability connect with the best: 
RFS Cablewave’s FLEXWELL® coaxial cables and connectors. 


[RFS| RADIO FREQUENCY SYSTEMS 
mums REFS Cablewave 
(Cees 


60 Dodge Avenue 
North Haven, CT 06473 
Tel: (203) 239-3311 
Fax: (203) 234-7718 
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System design considerations 
for high-speed paging 


The advent of modern high-speed paging formats compels wireless 
messaging carriers to take a closer look at the phenomena affecting system 
performance in order to optimize their systems effectively and efficiently. 


By Chris Osterloh 


Optimizing system performance has 
been a continual process for wireless 
messaging carriers since the introduction 
of modern high-speed paging protocols. 
Over the past several years, operators 
have been designing and operating sys- 
tems at higher data rates with increasing 
success. 

However, analyses of the operating en- 
vironment, adjacent- and co-channel in- 
terference, simulcast delay spread and tre- 
quency offset considerations suggest that 
further improvements to system perfor- 
mance and reliability are possible. 

The mechanisms known to produce in- 
creased error rates in modern. high- 
speed, paging systems are examined. 


Chris Osterloh is a systems engineer with 
Glenayre in Quincy, TL. 


Guidelines are also presented to aid in 
improving system design, development 
and performance. 


Environmental considerations 

The first consideration must be the 
type of environment in which the system 
will be operating. The surrounding envi- 
ronment can have a dramatic effect on 
the system performance and required 
transmitter density, Obviously, we can- 
not do much to change the surrounding 
terrain beyond accounting for it in the 
propagation analyses and system 
planning. 

The surrounding terrain and building 
density have a significant effect on the 
severity and frequency of signal fades. 
Fading is normally caused by a number 
of multipath components arriving at the 
receiver out of phase. If a majority of the 
components are out of phase with each 
other, they combine destructively to pro- 
duce a large decrease in the received sig- 
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Figure 1. Instantaneous signal strength for a heavy urban environment. 


nal strength. Fading can also be caused 
when the signals from two or more si- 
mulcast transmitters arrive at the re- 
ceiver out of phase. This is often called 
zero-beating and can be significantly re- 
duced by employing frequency offsets 
throughout the system. Urban environ- 
ments are especially harsh when it comes 
to fading due to multipath components. A 
typical received signal strength plot is 
shown in Figure 1 below. The figure 
shows the instantaneous signal level fluc- 
tuations due to multipath fading in an 
urban environment. 

To compensate for the fading induced 
by a given environment, the average sig- 
nal level at the pager must be increased. 
This is done to ensure that the pager will 
have sufficient signal strength during all 
but the most severe fades. It is not prac- 
tical to compensate for every signal fade, 
but with the appropriate increases in sig- 
nal strength, the effects of fading can be 
made negligible. Recent testing suggests 
approximate guidelines for the amount of 
additional power that is required to com- 
pensate for multipath fading in various 
environments. A summary of the results 
are given in Table 1 on page 30. The 
values are based on a code-word-crror- 
rate of 1%. This translates to a success 
rate of about 99% for tone-only pages, 
97% for 10-digit numerics, and 90% for 
25-character alphanumeric pages. (Suc- 
cess is defined as the reception of the page 
without errors.) These values do not in- 
clude any building attenuation factors; 
they are solely to compensate for the ef- 
fects of multipath fading. 


Adjacent-channel interference 
Another consideration. adjacent- 
channel interference, is often difficult to 
characterize during the system design 
process. As you would expect, high levels 
of adjacent-channel interference cause 
problems with paging reliability. To 
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The way most loggers 
drive their drives: 


_ | 
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— 


The way Eventide loggers 
drive their drives: 


— 


STOP GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO G0 GO GO 


GO 60 GO GO GO GO GO GO GO GO GO STOP 60 GO GO G0 GO GO GO GO 


60 GO GO GO GO GO GO GO GO GO GO GO GO GO G0 G0 STOP 60 GO GO 


(No wonder Eventide loggers are more reliable.) 


[7 drives, with their complex mechanical 
mechanisms, are the most vulnerable parts of 
any digital logging recorder. Yet most leading dig- 
ital logger brands put their DAT tape drives through 
a daily torture test, starting and stopping up to hun- 
dreds of times every 24 hours. 


But not Eventide loggers. Our engineers developed 
the exclusive SafeDrive™ buffering system to 
reduce the number of start-stop cycles by a factor 
of ten times or more, in typical applications. Think 
what that can mean for DAT drive reliability! 

Eventide invented DAT 
digital loggers in 1989. 
We've made thousands of 
loggers and hundreds of 
product enhancements 


Eventide 


he next step 


fee 
os 


py ter seer 


a! 
& 
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since then. No one else can match our vast 
experience in digital logging recorders. 


Roe is the most important issue in choos- 
ing a digital logger. That’s why you'll find 
SafeDrive buffering in Eventide’s new, feature- 
packed 32 channel model VR320 logger, as well as 
our industry standard 24 channel VR240 and value- 
priced 4 channel VR204. 


The fewer the start-stop cycles, the less a drive is 
likely to stop... permanently. And that’s just one of 
the ways Eventide designs-in greater reliability, flex- 
ibility and performance. 
For dealer inquiries, call 
Gordon Moore at 201- 
641-1200 or check us out 
at www.eventide.com. 


One Alsan Way, Little Ferry, NJ 07643 
Tel: 201-641-1200 Fax: 201-641-1640 
Email: loggers@eventide.com 

Web: www.eventide.com 
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Table 1. Additional power requirements 
for fading environments. 


Additional 


Environment: Margin: 


Heavy urban 15dB-20dB 


Hilly terrain 12dB-15dB 


Rural/suburban 10dB-12dB 


identify problem areas. consider the in- 
stantaneous carrier to adjacent-channel 
power ratio, not just the ratio of the aver- 
age powers. [If you look only at the aver- 
age signal levels and see a 30dB differen- 
tial, you are likely to assume a good per- 
formance. This is especially true if the 
pager specifies 50dB of adjacent-channel 
rejection. Unfortunately, this is not a good 
assumption in an environment subject to 
significant levels of fading 

In a typical urban environment, ratios 
as small as 25dB can show noticeable 
reductions in paging reliability because 
the adjacent channel transmitter is likely 
to be close to the user. and not fading 
any appreciable amount; whereas the 


desired transmitter is some distance 
away with the possibility of experienc- 
ing significant signal level fades. As a 
general rule, the pager’s adjacent- 
channel rejection specification should be 


derated by the typical fading margin for 


the given environment. 


Co-channel interference 

The designer must also contend with 
co-channel interference, resulting from 
intermodulation products, or from a dis- 
tant transmitter in the same system. 
When the interference originates from a 
transmitter in the same system, it is nor- 
mally a simulcast delay spread issue, 
Which is discussed in more detail below. 
Co-channel interference, from an 
uncorrelated source, has the same effect 
as raising the noise floor in the system. 
Thus. additional power is required te 
achieve the same level of performance 
that would be seen without the interfer- 
ence. It may scem as if a viable solution 
would be to raise the signal level in the 
affected area. Unfortunately. things are 
not that simple. Increasing the signal 
level in the affected area may cause in- 
terference at other sites, presenting the 


designer with a “Catch-22.” 

Normally, if the offending signal is 
more than 25dB below the level of the 
desired carrier, it can be safely ignored. 
Levels in the range of 10dB to 20dB be- 
low the desired carrier can have a signifi- 
cant effect on performance, especially as 
signal levels approach the sensitivity 
threshold of the pager. If co-channel sig- 
nals are within 10dB of the desired car- 
rier. they probably come from a distant 
transmitter in the same system. In this 
case they are best modeled as a simulcast 
delay spread problem. 


Simulcast delay spread 

Simulcast delay spread (SDS) is also a 
form of co-channel interference. but it has 
some unique qualities. Although the two 
signals arriving at the pager contain the 
same data, they can interfere with each 
other because of the time delay between 
them. If the time delay is a significant 
portion of the symbol period, the effect 
can drastically reduce paging reliability. 
This is especially true in high-speed pag- 
ing where the effective symbol width is 
significantly reduced compared to the 
older, low-speed formats. This places 


rew Corporation. 


tighter delay constraints on the system 
design. A general rule has been to limit 
the maximum differential delay to one 
quarter of a symbol period. This is only a 
rule of thumb and should not be used as 
a design guideline, We recommend that 
the designer limit differential delays to 
the range of 15% to 20% of a symbol 
period when planning a system. This cor- 
responds to laboratory test results, as well 
as to actual field measurements, which 
indicate maximum delays in the range of 
S0ps to 60s for Flex 6400. Figure 2 at 
the right shows the effect of a delayed 
signal on the error rate as a function of 
the signal level differential and time de- 
lay, As the difference in power between 
the two signals is decreased, the level of 
distortion is dramatically increased. The 
data represent the average response for a 
group of randomly selected numeric and 
alphanumeric Flex pagers operating at 
6.400bps. 

When a propagation analysis tool is 
used to predict potential SDS areas, a 
“capture window” of [0dB should be 
employed. This window size helps to ac- 
count for both the variability of the sig- 
nal level predictions made by the analy- 
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Figure 2. Probability of getting a corrupted 10-digit numeric page. 


sis tool and for the non-uniform nature 
of the pager’s antenna pattern when in 
close proximity to the human body. 
Wider capture windows can be used, 
but they tend to overstate the poten- 
tial SDS problems unless the pager is 


operating close to ils sensilivity 
threshold. 


Frequency offsets 
When planning a system, the designer 
should always consider the use of 


from Andrew 


Accept No Substitute 


To meet the challenges of today's high performance communication systems, you cannot afford to settle for 
anything less than the best coaxial cable available. That's why you have to “Ask for HELIAX" coaxial 

cable and connectors. 

HELIAX coaxial cable is specifically designed to handle the current proliferation of higher frequencies, 
multichannels and higher average power levels. Its solic copper outer conductor combines both strength 
and flexibility to accommodate the tightest, most demanding applications. 
When fabricated with Andrew premium performance connectors, 

HELIAX coaxial cable optimizes electrical and 

mechanical performance, protecting against EMI-RMI 

interference and intermodulation. 


ANDREW. 


In A Communicating World, 
Andrew Is Everywhere 
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For more details, call Andrew or your local Andrew Distributor today. 


Fax us at 1-800-349-5444 
Visit our Web Site at http://www.andrew.com 


PCS MICRO FILTER PROTECTION 


eeeeeeoodn 


THE 
INDUSTRY'S 
FINEST 
LIGHTNING 
PROTECTION 
PRODUCTS 


1.7 to 2.3GHz Frequency Range 
dc Blocked 
Low VSWR and Insertion Loss 
Maintenance Free 
Industry's Best RF Performance 


Fully Weatherized Housing 


PolyPhaser’ 


RPORATION 


e@eeeeoeonve 


P.O. Box 9000, Minden * Nevada 89423-9000 USA 
Tel (800) 325-7170 (702) 782-2511 
Fax (702} 782-4476 * www.polyphaser.com 


THREE-CELL FREQUENCY REUSE [ -15015] or [ -35 0 35] or [ —-45 0 45] Hz 


After choosing an offset scheme, assign the 
appropriate frequency to each transmitter in a 
cellular reuse fashion. For example if you wish to 
use the [—15 0 15] Hz pattern in a nine-site 
system, you would end up with a layout as shown 
to the right: A = —15 Hz, B=0 Hz andC = 15 Hz 


FOUR-CELL FREQUENCY REUSE [ —15 0 15 30] or [ —35 0 35 70 } Hz 


E C 
ts 


Figure 3. Offset frequency reuse patterns. 


frequency offsets. An offset scheme does 
not solve every problem in a simulcast 
situation, but if properly implemented, it 
can help the designer to squeeze the last 
few percent out of the system. In labora- 
tory tests, almost any offset frequency 
scheme outperformed the zero or no off- 
set case. Field tests with frequency 
offsets have also shown definite per- 


formance improvements in a number of 


situations. There were no cases in which 
a performance degradation was observed 
due to the addition of frequency offsets in 
the system. Therefore, a carefully chosen 
frequency offset scheme can only help 
system performance. 

The POCSAG protocol performs best 
with offsets in the range of '/3 to '/2 of the 
symbol rate. Most POCSAG systems in- 
corporate offset values between 200Hz 
and 800Hz to maximize performance 


while maintaining compliance with the 
FCC mask. The Flex family of protocols, 
on the other hand, performs much better 
with offsets less than 100Hz. With Flex, 
as with any interleaved format, the de- 
signer must be careful of the exact offsets 
chosen. In the range between OHz and 
100Hz, both optimal and sub-optimal off- 
set choices exist, Offset differences that 
are sub-multiples of 400Hz, (20Hz, 25Hz, 
40Hz, 50Hz, 80Hz and 100Hz), tend to 
perform poorly and should be avoided. On 
the other hand, offset differences such as 
ISHz, 30Hz. 35Hz, 45Hz, 60Hz, 7OHz and 
9OHz work well and can reduce the error 
rate considerably, These offsets are valid 
for all Flex operating speeds. Figure 3 
above provides a set of recommended off- 
set strategies that can be applied to new 
or existing Flex systems. The offsets have 
been selected to maintain an optimum 
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Weddin, 


Times LMR Coax 


When Westinghouse needed a cable for their satellite telephone systems, 
they selected Times Microwave LMR’ cable for its unmatched combination 
of low loss and flexibility. In 


"LMR cables are used in Westinghouse satellite telephones, operating thousands of systems world- 
in the deserts of Australia, the rain forests of Central America, the wide. LMR eatite provides 
Canadian Arctic, and throughout North America and the Caribbean, reliable performance in the 
continually providing high quality and reliability under all conditions."' toughest environments. 


Randall A, Richter, Procurement Manager 


i fs : When it's time to select a cable 
Westinghouse Wireless Solutions Company s time to select a cable 


for your communications sys- 
tem, the best choice for reliability and performance is LMR cable — only 
from Times Microwave Systems. Contact us today for a free sample and 
complete information on choosing the best cable for your application, 
Circle (27) on Fast Fact Card 


“TT TIMED wemeceoees 


THE COAX LEADER 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 @ 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK M@ +44(0)1592655428 FAX: +44(0)1592653162 


http://www.timesmicrowave.com 


Remote Control for your Kenwood Radio 


Yj, TK630 

HA +4730 
TK830 
TK930/931 
TK840 


TK940/941 


The Alpha series MCR/TSR remotes and MCP/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number, 
up to 99, and a ten character channel name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 
place. 


Systems also available for Motorola, 
Midiand and Johnson radios. 


=r I el r— 
Features — —< —_ 
=— ae a =! 
= eT — =z 


eSimple installation - No soldering, cutting or crimping 
eProvides remote channel indication 
eProgrammable ten character name per channel. 
Programming done via front panel. 

eNo special cables or PC required. 


1186 Commerce Drive » Richardson, TX 75081 
(972) 437-5320 © (800) 869-912BeF ax (972) 437-5360 
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Available 
from 
stock 


"A complete | 
microcell analysis 
package... 


CHAMP ULTRA-LITE 
SIGNAL STRENGTH METER 


The hand held Champ Ultra-Lite is convenient for finding indoor 
iF “shadows" in wireless systems, or for mobile studies to 
detect AF leakage and propagation coverage. Includes 
Dragonfly Battery Pack. 

Available frequencies: 

© PCS © CELLULAR 

= PAGING © IVDS &) LMR 
© ISM & ETACS 


=a oer" 
ver 


DRAGONFLY 
BATTERY PACK 
Allows >8 hours of 
continual operation. 


SPYDER 
100mW STICK-UP 
TRANSMITTER 


A self-contained frequency agile signal source for “walk-about” 
analysis & propagation studies,includes Dragonfly Battery Pack. 


The Spyder, Champ Ultra-Lite and Dragontly Battery Pack are 
just a few of many exceptional design solutions from 
Berkeley Varitronics. Call us today for more information: 


(732) 548-3737 / Fax: (732) 548-3404 
Internet: http.//www.bysystems.com 
E-mail: info@bvsystems.com 


BERKELEY 
VARITRONICS 
SYSTEMS 
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frequency differential between all trans- 
mitters in the given cell pattern. 

The offset values presented have an 
average bound of 1Hz. This means that 
an offset frequency within 1Hz of the 
given value will have almost identical 
performance. However, if the frequency 
is shifted two or more Hertz away from 
the given value, significant changes in the 
error rate can occur. This effect is most 
evident when moving away from non- 
optimum offsets. This implies that trans- 
mitters with good frequency stability are 
necessary for the successful deployment 
of static frequency offsets. 

For larger systems. the complexity as- 
sociated with implementing a specific 
offset scheme may be prohibitive. In these 
circumstances, the use of an automated. 
random offset technique may be pre- 


.. Transmitters with 
good frequency 
stability are necessary 
for the successful 
deployment of static 
frequency offsets. 


ferred, Glenayre has developed a system 
that introduces, and periodically updates. 
a random frequency offset in each trans- 
mitter, This approach allows the effective 
use of offsets without the necessity for 
extensive bookkeeping. 


Conclusion 

Several mechanisms can produce in- 
creased error rates in modern high-speed 
paging systems, Suggested guidelines 
have been given for fading margin, allow- 
able adjacent channel and co-channel sig- 
nal levels, maximum differential delay, 
und optimal frequency offset strategies. 
These guidelines will allow the wireless 
messaging carrier lo oplimize the design 
und operation of high-speed paging sys- 
tems with greater understanding and 
success, 
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Shopping for Some 
New Trunking Features? 


Integrated Phone 
Interconnect- 
No costly external 
hardware needed. 
Record your own 
voice prompts. 


You Define User’s 
Call Priority— 
Ensures high quality 
service. No call 
blocking in 
emergencies. 


Open Standard 
Protocol— 
Works with 
multiple radios. 


Caller Identification— 
Eliminates unauthorized 
users, and maintains 
full revenue. 


It’s In the Bag! 


Introducing Zetron’s Model 827 trunking system controller, the newest 
addition to our family. Our bold new design means you can now afford to 
load up on the MPT 1327 features you’ve wanted. There’s no 


reason to patch together system elements — 
we've integrated interconnect! 


Call or Email the International sales group today. Model 827 


Zetron, Inc. ZETRON 2 


PO Box 97004 Redmond, WA 98073-9704 USA Ph: (425)820-6363 Fax: (425)820-7031 Email: zetron@zetron.com Web: hitp:/Awww.zetron.com 
European Office: Zetron. Inc. 27-29 Campbell Court. Bramley, TADLEY, Basingstoke. RG26 SEG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
Not approved for use within the United States. 
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Technically speaking 


{continued from page 8) 


serious damage from the over-voltage con- 
dition before the power could be removed. 
Over-voltage conditions are often handled 
by a crowbar circuit that blows the power 
supply fuse when the output voltage ex- 
ceeds a preset threshold. It happens in the 
blink of an eye, preferably before any dam- 
age to the device under test can occur. 
Current limiting is another important 


feature of the power supply. Generally. 
the current limiting control is adjusted to 
supply the needed amount of current to 
the device under test. but not much more. 
If the current requirement of the DUT 
exceeds this level, then the power supply 
goes into a foldback condition and limits 
the current to the preset level. 


RF immunity 
Power supplies that are used in servic- 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Motoroks ard MOC- $200 are registered tragemarts of Motorola Inc 


Manufactured by Control Signal® 
the |D-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 


1200. Works in all radios, and its 
tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds, 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[esc | CONTROL SIGNAL 


1985 S. Depew. #7. Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
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WACOM 


QUALITY:SERVICE-PRICE 
.. WE DOI BETTER! 


FOR THE 150, £50, & 850 MH, BANDS 


* Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 254-848-4435 
FAX 254-848-4203 


PRODUCTS, INC. 
PO.BOX 21145 * WACO,TEXAS 76702 
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ing communication equipment such as 
transmitters must be able to operate in an 
RF field without adversely affecting the 
operation of the power supply. This is one 
of the most important factors when choos- 
ing a power supply suitable for testing 
communication equipment. Here, the 
specifications are rather arbitrary. For 
example, a specification might read “RFI 
resistant” or “No deterioration of perfor- 
mance when power supply is subjected to 
an RF field”. Exact field intensity levels, 
such as microvolts per meter, would al- 
low better comparison of power supplies 
for the RF immunity factor. 


Duty cycle 

There are two specifications concern- 
ing duty cycle—continuous duty and in- 
fermittent duty. Continuous duty is easy 
to understand. It is virtually ail the rime. 
For example, if a power supply is rated at 
20A continuous duty it can be operated at 
a load current of 20A 24 hours per day, 
seven days per week. 

On the other hand, if a power supply is 
rated at 30A intermittent duty, what does 
“intermittent” mean? This must be spelled 
out in the manufacturer's specifications. 
For example, one manufacturer states 
“transmit duty 20 minutes, 20% duty.” 
This indicates that the supply can deliver 
at the intermittent level for four minutes 
out of a 20-minute period. 

There is also the [CS duty. This stands 
for intermittent communications service, 
where the intermittent service is on a 50% 
duty cycle or five minutes on and five 
minutes off. For example, a power supply 
may be rated for ISA continuous duty or 
20A ICS. 


Summary 

Sometimes, not as much care is put 
into the choice of the bench power sup- 
ply as the other test equipment on the 
bench. The power supply should be one 
of the most important considerations of 
al] the bench test equipment. It is used in 
virtually every test procedure requiring 
de power on the bench. If you are work- 
ing from a poor-quality de bench supply, 
you are asking for trouble. Shortcomings 
with the power supply can lead you on a 
wild-goose chase. The trouble might 
appear to be in the equipment when the 
power supply is the real culprit. Good de 
power supplies are not terribly expen- 
sive. considering that they are the work- 
horses of the test bench. Carefully com- 
pare manufacturers’ specifications and 
get the best power supply your budget 
will allow. 

Until next time 


stay tuned! 


zs) 


Windows-Based 


Radio Dispatch 
Console System 


.. offering more built-in 


programmability than 
any other system 


The Windows-based Ultra-COM NT is the 
4 only communications workstation that lets you 
1 design screens to your specific operating require- 
| ments, with no changes to software and no re- 
| programming costs. 

The Ultra-COM NT’s design whether 
| stand-alone or as part of multi-position consoles 
j sharing common electronics, takes advantage of 
the latest advances in computer technology 
| through the use of CPLDs (Complex Program- 
mable Logic Devices), and DSP (Digital Signal Pro- 
| cessors) to provide precision audio filtering and 
} routing. 

In addition to the exclusive “Screenmaker’ 


and “Customizer” programs, the new “MEDIC” 
diagnostic program provides extensive diagnos- 
tic tests to identify hardware and software prob- 
lems, and recommends corrective action. 
Moducom NT dispatch consoles, with Win- 
dows-based technology, are designed for today’s 
emergency communications requirements - and 
for the future. 


13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 / Fax (818) 764-1992 
www.moducom.com 


Windows NT is a Trademark of Microsoft Corporation 


Circle (41) on Fast Fact Card 


38 


Product/services showcase 


The following pages contain mobile radio, paging and cellular products and services 
of advertisers in this issue. Information is provided by the advertisers. For more 
information on these products, circle the corresponding Fast Fact number found on 
the card on page 73. Also, refer to the Advertiser Index on page 72 for the page refer- 
ence to the company’s advertisement. 


Antenna 
and 
cable 
analyzers 


AEA has 
developed a 
full line of 


low-cost an- Transmission cable 


{enna and 

TDR cable 

analyzers. 

Each hand- 

held test in- 
strument features a graphic display in 
a rugged plastic package. 


Check the Web site at 
www.aea-wireless.com., 


The °/s" LDF4.5-50 Heliax cable 
from Andrew is a transmission line 
for wireless applications where high 
performance and cost-effectiveness 
are key concerns. Also appropriate 
for shorter cable runs where low at- 
tenuation is still important, the cable 
features low-loss foam dielectric. a 
solid center conductor and a solid 


Portable power meter 


Anritsu’s ML2430A series of 
power meters combine the advantages 
of thermal-based meters, diode-based 
CW meters and diode-based peak 
power meters. Sensors are available 
from 10MHz to 50MHz for this bat- 
tery-powered instrument. 

Call 408-778-2000 for more 


information. 
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copper corrugated outer conductor. 
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THE ADVANTAGE-PLUS ENCRYPTION SERIES!! 


The Force, Digital Signal Processing 
an now be yours with the 
ALL NEW ADVANTAGE-PLUS 
Series from Selectone. 
Selectone is proud to announce the 
ALL NEW ST-50 and ST-52 time 
domain encryption series. 


Features & Benefits 
* Highest Security offered 

* Outstanding audio quality 
* Miniature size 

» Over the air programming 
* Remote stun 


* ST-52 requires no export 
license 


* Factory Installation available 
* Affordable 


The ADVANTAGE-PLUS Series 

offers the highest level of security 

second to none in the industry. The \Z 
ST-50 & ST-52 have retained all the best 
state-of-the-art features and benefits 
you've come to expect from Selectone! 


These two ADVANTAGE-PLUS encryption products offer 
outstanding audio quality compared to other devices on 
the market today. They also offer four user-selectable-key 
variables. Each can be programmed to switch ON in 
CLEAR or encrypted mode. Each board has its own 
identity allowing over the air reprogramming and remote 
stunning of a lost or stolen unit. Now that’s Selectone 


quality with all the bells and whistles! 


Call, fax or write today for details 
SELECTONE INC. 

3501 Breakwater Avenue 

Hayward, California 94545 


Toll Free: 800-227-0376 (U.S. & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 
Email: admin@selectone.com 
Http://www.selectone.com 
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NiMH battery 


Battery Network announces a new 
1,800mAh NiMH battery for the 
Motorola Astro Saber two-way radio. 
Now available for immediate delivery, 
the BN8251-XT battery is designed for 
power and duty cycle requirements, A 
battery eliminator and charger and con- 
ditioner are also available. 
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Coaxial 
cable 


Gels 

Reach 

high-per- 

formance, 

low-loss, 

509 co- 

axial cables 

are de- 

signed for 

wireless transmission systems. The 

cables from CommScope combine a 

smooth-wall copper outer conductor 

and a high-strength. closed micro-cell 

foam dielectric. The cable is triple- 

bonded to provide electrical and me- 

chanical stability and low VSWR. and 
eliminate water migration. 
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Desktop power supply 


The DuraComm DTB-12 desktop 
uninterruptible power supply is a com- 
pact de unit that automatically 
switches to the built-in battery when 
the ac fails. The built-in sealed gel cell 
delivers 12V at 7Ah when the ac 
mains fail. The supply has a low pro- 
file with a strong, extruded aluminum 
chassis. 
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Class A 
transmitters 


Gator trans- 

mitters from 

Berkeley 

Varitronics 

Systems are 

designed for 

measuring sig- 

nal propaga- 

tion, positioning antennas, setting 

power levels or validating coverage. 

Transmitters are available in a variety 

of frequencies with either 25W class 

A or 45W class A models {10W or 

20W class A for PCS models). They 

are FCC-type accepted and available 
from stock. 
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Repeater controller 


Connect Systems announces a 
new repeater controller with duplex 
interconnect designed for private sys- 
tems that require a desktop style re- 
peater with full or half-duplex inter- 
connect. Designated as model 8300D, 
this controller accepts overdialing to 
selectively call mobiles or portables 
using DTMF. CTCSS. DCS. two-tone 
or 5/6 tone formats. The 8300 can be 
programmed over the air using DIMF., 
from any DTMF telephone or any 
DTMF phone plugged into the PROG 
jack, 
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Computerized catalog 


The Hutton Communications 
AccessLink (HAL) gives customers ac- 
cess through their personal computers 
to products from more than 100 wire- 
less communications manufacturers. In 
addition to being a computerized cata- 
log. HAL allows customers to create 
an order and transmit it to Huttom 
while confirming product pricing and 
availability. 
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Automatic numbering 
identification system 


The ANI (automatic numbering 
identification system) from Commu- 
nications Specialists identifies us- 
ers on a radio channel. The data rate 
is 37ms per tone, EIA five-tone proto- 
col. The ANI-1 encoder measures 
1.13" .66"X.22" with connector. 
The ID and status messages can be 
decoded and displayed on a computer 
using the ANI-2 station decoder, 
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Suppressor, filter 


Cutler Hammer's Aegis+ is a 
cost-effective “two-stage” hybrid series 
ac suppressor and filter designed ex- 
clusively for telecommunications OEM 
applications. With a small footprint, 
Aegis+ is suitable for PCS or cellular 
facilities where space is a premium. 


Call 403-259-3200 for more 
information. 
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Base 
station 
power 


supply 


The ICT 

base sta- 

tion series 
are custom-designed to fit selected 
models of E.F. Johnson. Ericsson. 
GE. Kenwood. Maxon. Midland. 
Motorola, Standard, Tait. Uniden and 
Vertex. The combination provides the 
user with a sleek. compact, custom 
mobile radio base station. The ICT 
base station covers may be sold sepa- 
rately or purchased as a complete 
uni. 
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Dispatch networking 


Low-cost dispatch networking of 
LTR format from IDA is now avail- 
able. Net-link with Word Saver is 
simple and convenient for customers. 
No microwave, phone lines or signal- 
ing are needed. 

Call 800-627-4432. 
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Test 
receiver 


The Xplorer 
test receiver from 
Optoelectronics 
is suitable for ra- 
dio quick checks 
You can deter- 
mine frequency, 
signal strength, 
deviation, 
GTESS: DCS: 
DTMF and now 
LTR. LTR decod- 
ing includes area 

code, home repeater. user ID and 
correct repeater [D estimate. 
Cal] 954-771-2050 for further 
information. 
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Coaxial cable 


With the addition of the 2'a" size, 
RFS Cablewave’s coaxial transmis- 
sion line is now available in all sizes 
for wireless transmission systems. 
from 3/8" to 2)". 


Call 203-239-3311 for further 
information. 
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Desksets, adapters 


GAI-Tronics’ Instrument Associ- 
ates Division announces a new fea- 
ture-packed line of local and tone 
desksets. adapters. interconnects and 
repeaters controllers, GAI has been 
designing and private-labeling prod- 
ucts for 25 years. 

Call 901-947-4000 for more 
information, 
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Dispatch console 


he Calida+ from Orbacom Sys- 
tems is the single-position (with as 
many as four positions in parallel), 
module for dispatch control centers. 
Orbacom uses analog technology and 
a practical design for consoles in all of 
its communications center products. 
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ANI encoder 


The new ST-804 sub-miniature 
DTMF ANI encoder from Selectone 
is designed for unit identification for 
{wo-radio applications. as well as re 
mote control and remote equipment 
stalus reporting. 

www. selectone.com 
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Consoles, workstations 


Modular Communication Sys- 
tem’s consoles and stand-alone dis- 
patcher workstations include the 
Ultra-Com PRO. which features 
*Screenmaker” and “Customizer” 
programs allowing the user to modify 
screens for specific requirements. 
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Lightning and surge 
protection 


Poly- 
Phaser in- 
troduces 
the next 
generation 
in lightning 
and surge 
protection 
for the rap- 
idly grow- 
ing per- 
sonal com- 
munica- 
tions ser- 
vices market with its patent-pending 


Micro PSX series. 
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Signal measurement 


Survey 

Techno- 

logies in- 

troduces 

mobile sig- 

nal mea- 

surement 

and cover- 

age analy- 

sis systems 

for AMPS. 

GSM, 

TRe Sy 

IDEN. SMR. ESMR and NAMPS wire- 

less networks. The STI-9100 places 

the complete set of measurement and 

analysis tools in the hands of the field 
engineer to increase efficiency, 
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Weather radio 


Thunder Eagle’s Weather Eagle 
300 automatically places weather 
alerts on a two-way radio system. 
voice mail or pager. The radio digi- 
tally records and day-and-time stamps 
each alert message. The radio is suit- 
able for EOCs and mobile units. 
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SMR combiner 


This new TX RX 851-869 airline 
junction multicoupler features high- 
power square cavity design coupled 
with low-loss, ultra-flexible, airline 
technology. Airline technology elimi- 
nates the need for cable changes when 
retuning channels. For more informa- 
tion, call 716-549-4700. 

Circle (425) on Fast Fact Card 


Viet pm Hrodtiets ¢ aiipins 


RF power amplifier 


Designed for use in conjunction 
with 900MHz radio modems, this 
half-duplex modem-compatible RF 
power amplifier from VoCom fea- 
tures TX/RX switching times of 25uS 
or better, as much as 25W ouput with 
as little as 200mW input, 13.8Vdc op- 
eration and adjustable output power 
to maximize efficiency. 


Circle (428) on Fast Fact Card 


accessories 


Times Microwave Systems line 
of installation accessories are for use 
with LMR-600, 900, 1200 and 1700 
flexible communications cables. The 
accessories include blocks, adapters. 
brackets, inserts and mounting 
accessories. 
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Remote console 


Vega Signaling Products’ dial- 
up remote console, model C-550, and 
remote station panel, model RP-251, 
offer a way to remotely control a base 
station over a public dial-up telephone 
line. The system provides a backup 
way of remote station control in the 
event of leased-line or microwave-link 
failure. 
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Dispatch modules 


Upgrade emergency telephone cen- 
ter systems without replacing the en- 
tire system. Zetron'’s modular dis- 
patch telephone products include an 
instant recall recorder, TDD with 24- 
column mini-printer, caller-ID system 
for seven-digit lines and a flexible tele- 
phone console. 
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Encryption module 


Transcrypt’s SC20-DES encryp- 
tion module uses up-to-date voice tech- 
nology to encrypt digitized audio using 
the DES algorithm. The SC20-DES 
transmits encrypted voice. which is in- 
decipherable by virtually all listeners. 
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Mobile transceivers 


The VX-3000 series land mobile 
transceivers from Vertex Radio 
Communications are available in 
7OW lowband. 50W VHF and 40W 
UHF. Each model meets FCC part 90 
requirements and offers complete flex- 
ibility in programming narrowband 
and wideband on a per-channel basis. 
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International 
Wireless 
Communications 
Expo 

April 22-24, 
1998 

Las Vegas Convention Center 


INTERN ATIG Was WIRFCEES 


Call for Session Moderators! 


Moderators are needed for sessions, or to 
help organize sessions on a subject of their 
special interest. Please mail, email or fax 
your session idea or offer to moderate to: 
Doug Liljegren, Conference Director, Mo- 
bile Radio Technology, 9800 Metcalf, P.O. 
Box 12901, Overland Park, KS 66282- 
2901, phone: 913-967-7287, fax: 913-967- 
1905, email: doug_liljegren@intertec.com 
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No crystal ball required 


By Robert H. Schwaninger Jr. 


It's Nov. 17, and the 800MHz. auction 
rages on in all of its 1-900 hotline fury 
with players jockeying for position in a 
final-stretch run, The horses have been out 
of the gate for three weeks, and this one 
ain’t gonna be a photo finish. Nextel Com- 
munications, McLean, VA, is going to win 
by about 475 furlongs. If you're into sus- 
pense, try watching paint dry. Its more 
eventful. 

Prior to the auction, everyone except the 
FCC was calling this auction “a Jock,” 
“wired” and “a farce.” Only the FCC was 
promising surprises and steadfastly clung 
to its belief that the auction would wind up 
being competitive. The auction isn’t over, 
but the FCC's predictions have turned out 
to be about as accurate as the 1948 head- 
line “Dewey Wins.” 


Schwaninger. MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


Based on the “exit polls” in this auction, 
the participants have all but given over at 
least 80% of the available spectrum to 


EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Return loss bridges from Eagle cover 
from .04 MHz to3.0 GHz. These are self 
contained units that require no 
attenuators, amplifiers or detectors. 
All the additional equipment is 
contained in your service monitor or 
spectrum analyzer. Five wall powcr 
rating, unmatched in the industry. 
protects YOUR bridge from power 
coming from the antenna at crowded 
sites, Rugged nickel plated brass 
enclosures assure excellent durability 


(ANTENNA » 


) \ RESONANCE 


Tired of not knowing where 


your antenna stands? Watt- 
meters that test one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer 
Adding an EAGLE return loss 
bridge to your service monitor 
makes a complete antenna 
measurement system. 


is on your bench. 


2 
pm fH B 


SS 


Free: Application note, "Antenna and Feedline measurement’, call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 


series bridges start at $259.00. 


nGRF 


VOICE: (520) 204-2597 
FAX: (520) 204-2568 


P.O. Box 4010 Sedona, AZ, 86340 
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ILLUSTRATION BY JOHN HAYES 


Nextel. Although originally there were 
about 90 applicants, the number shrank by 
a third before the bidding even began. 
Within two weeks of starting the auction, 
the original number was cut in half. At this 
stage. only 21 active bidders remain. with 
Nextel posting high bids on 474 out of 525 
markets. If this were a prize fight, the ref- 
eree would have stopped it. Observers have 
noted that the only markets Nextel doesn't 
seem determined to snatch up are Guam 
and American Samoa, if any SMR opera- 
tors want to move West—ivay West. 

If this auction continues the way that it 
has (and there is no reason to expect any 
upset), Nextel will be handed a temporary 
triumph over the FCC's claim of a com- 
petitive auction. The FCC's obligation to 
cause the dissemination of licenses among 
various applicants. including small busi- 
ness, rural telephone companies and other 
designated entities, will simply not be met, 
Instead. this auction will demonstrate that 
every claim made by every opponent of 
the auction was correct. 

That this auction is simply silly is dem- 
onstrated by the numbers. Whereas Nextel 
is the high bidder for spectrum that alleg- 
edly will serve more than 720 million 
pops. (population is counted twice for 
overlapping areas), the next highest com- 
petitor at this me is Southern Company, 
Atlanta, covering around 9 million pops. 
So the difference between number one and 
number two in the auction is about $0 to 1. 

Some misguided people have claimed 
that Nextel is allempling to gain a 
monopoly within the 83OOMHz SMR 


When the 
Mother of All Storms Strikes, 


Zetron paging system owners can rest easy. 


They're guarded by our versatile system and Zetron paging systems also set the industry 
24-hour emergency support staff. At the first standard for reliable service. They just keep on 
hint of a power loss the system can call opera- quietly doing their job in the 
tions personnel wherever they are. If there’s a equipment room. Maybe it’s time 
primary failure, the system can automatically for you to rest easy too. 
switch to a backup Zetron paging terminal. It Call the Zetron paging team 
can easily be programmed to call and tell you today! 

“all's well.” Anytime. Anywhere. 


Model 2200 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA ZETRON " 


Ph: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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Regulating technology 


market, Even the U.S. Department of Jus- 
tice Was concerned about 
overconcentration of the dispatch market. 
and that was based solely on Nextel’s 
holdings about three years ago. So what 
can we say now? Can we fairly state that 
Nextel’s reward from this auction will 
result ina more competitive or less com- 
petitive environment? 

Nextel claims that the auction will re- 
sult in greater competition, citing its ef- 
forts to compete with cellular and PCS 
carriers, But is this conclusion correct if, 
by awarding nearly all of the available 
spectrum to Nextel, the FCC stifles the 
competitiveness of the remainder of the 
SMR market? 

On one hand. the FCC has claimed that 
traditional SMR operations are fully com- 
petitive with common carriers. such as 
cellular and PCS. for the purpose of des- 
ignating those systems as Commercial 
Mobile Radio Service (CMRS) and for the 
collection of Universal Service fees. On 
the other hand, the PCC has claimed that 
traditional SMR is not competitive with 
cellular and PCS—and that only by geo- 
graphic licensing will this competition be 
realized. One or both of the agency's 


claims are incorrect. 

As of mid-November. a number of par- 
lies have appealed the FCC Orders that 
created the 8OOMHz SMR auctions. and 
these appeals have been consolidated un- 
der one case, Fresno Mobile Radio Ine. et 
aly. FCC. 1am proud to say that my firm 
represents the Fresno appellants. We will 
zealously bring forth our argument with a 
reasonable expectation that the U.S. Court 
of Appeals, with no ax to grind or political 
agenda to forward, will carefully review 
the FCC Orders and will find that this 
auction does not compert with law. 

At this writing, we have not received a 
briefing schedule from the court, but we 
expect that our brief will probably be due 
soon after the beginning of the year. By 
that time, this auction should be over, with 
Nextel standing atop a stack of new geo- 
graphic licenses that lowers over its clos- 
est competitor. Whether Nexte] gets to 
keep them will be decided by the court. 

This time lag brings up a great opportu- 
nity for the FCC. We have new commis- 
sioners, new bureau staff and a new gen- 
eral counsel. These new public servants 
are not irretrievably tied to the decisions 
of the old commissioners. So, how about 


something truly novel? What if the new 
commissioners were to look over the re- 
sults of this auction and see that maybe. 
just perhaps, it didn’t turn out well? Could 
they throw it out? The answer is yes. 

Should they toss out the auction results? 
Yes. By simple canceling the results of the 
auction, the FCC would demonstrate that 
it has the integrity to admit that it simply 
miscalculated. It could show that it truly 
did not intend that nearly all of the licenses 
would become the property of a single 
entity. It could show that it does care about 
designated entities, fundamental fairness 
and doing what the Communications Act 
says that it ought to do, 

In a perfect world. the FCC would toss 
out the auetion and make moot the appeals 
of the court. In a perfect world, there 
would have been no auction in the first 
place. In a perfect world, I'd be out of a 
job. But then, it’s a job I've never really 
liked. For all of my glib comments, I'd 
give up my role of the loyal opposition, 
just to get an FCC that cares about mom- 
and-pop shops, that follows its own rules 
and that manages the radio spectrum. 
Maybe this new commission will surprise 
me. Heaven knows, this auction hasn't 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


¢ 2-Channel Operation 

¢ Multi Format 

* Programmable Monitor 
with Priority Scan Feature 
* Auto Reset, Visual and 


Audio Battery Low 


Half Rack Size 


67/2 Lbs. 


Indicator 


Rack Mount 
Power Systems 


DuraComm: 


RM-5012 


“N+1 33 
REDUNDANCY 


NEVER AGAIN BE OFF THE AIR 


¢ Vibrator Option 
© Full Line of 
Accessories 

* VHF and UFIF 
Models 


Unit shown in 
Optional Rapid 
Charger 


ORDER TOLL FREE: 
1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 Fax: (816) 472-0959 
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DUE TO POWER SUPPLY FAILURE 
New DuraComm rack supplies have state-of-the-art load 
sharing modules, If one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 50, 75, 100 AMP models with 
12, 24,45 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit ELA racks, Electronic 
and fused - double output protection. Black powder coat finish, 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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DO YOU ALREADY HAVE A BOOTH AT 


TELEHPOGD 


THE TELECOMMUNICATIONS EVENT 
March 31 to April 3, 1998 * Expo Center Norte * Sao Paulo ¢ Brazil 


BE SURE TO RESERVE YOUR SPACE! 
BHERHEBHBHeHBEHEHHHEBHEHEHEEHEEHEHE Es 


AVAILABLE ee. ) 


3COM + ABB * ABECORTEL * ABEPREST » ABERIMEST * ACECO * AGC OPTOSYSTEMS * ALCATEL 
* ALGAR * ALLEN TELECOM * AMPHENOL + ANDREW * ANRITSU * APOLLO * AR) COMPANY - 
ELEKO * ASGA + ATTACHMATE +» AUTEL + AVIBRAS TELECOM * AXION + B.LTECNOLOGIA * 
BATIK * BAY NETWORKS + BCM = BERKANA * BLACK BOX * BRASILSAT = BRAZIL TELECOM * 
CABLETRON * CABOS EUPEN * CARTHOM'S « CCM * CELL STAR » CELLULAR & MOBILE INT'L « 
CELTEC * CELULAR MERCOSUL * CERNET » CISCO * COMMSCOPE * COMPUGRAF * COMPUTEL * 
COMPUTEL & BT * COMSAT + CTBC = CYCLADES * DARUMA * DATACRAFT * DATAKIA 
DATALINK * DIALOGIC * DIAMOND + DIGIMAPAS + DIGITAL EQUIPMENT + DIGITAL MICROWAVE 
* DIGITEL * DIGIVOICE » EASA * EASTEL * EDITORA REVER * Ef JOHNSON + ELEBRA = ELETRO 
EQUIP + ELETRO FORMA + ELMA * ENGENHARIA * ENGESET * EPSOFT * EQUITEL + ERICSSON + 
ERILINE * EUDOSIA * EXOTEC * FIRST TECH * FRATO + FRECUENCIA + FURUKAWA + GARCIA 
ENTERPRISES * GLENAYRE + GLOBAL ONE * GRADIENTE * GRUPO CYS * GUIA DA INTERNET. BR 
* HARRIS CORPORATION * HD SISTEMAS * HIDRATEL * HITECH * HP + ICC DO BRASIL + 
IDENTECH * IDG * INATEL = INDEL * INDEPTH * INFRANAV * INTEGRIS* INTELBRAS = INTERPRINT 
+ IRIDIUM * J.KOBARA + J. TELECOM + KANAFLEX * KL * KMP * KRONE + LAN & WAN « LCC 
DO BRASIL + LEBLANC & ROYLE + LEUCOTRON + LIEBERT + LIGARE TELECOM « LINKCEL + 
LUCENT TECHNOLOGIES * MACCOMEVP * MAQUIGERAL * MARKETRONICS * MARVOL * 
MASTERWAY * META = METALTEX = METODO * MOBILCOM * MONTEL * MOTOROLA « MSI + 
NEO INFOTEC * NERA * N.ET * NEWBRIDGE * NEXUS BRASIL * NILKO « NOKIA * NORTEL * 
NUCLEO * NUTRON * OPTUS = ORACLE DO BRASIL * PAL TELECOM * PANASONIC * PARKS * 
PAV. DO CANADA « PAY-TV * PCS * PHILIPS * PIRELLI + PLANBRIC » POTENCIAL » POWERTAC 
* PROLAN * PROMON © PROVITEL * PWM * QUALCOMM DO BRASIL = QUALCOMM INC. » RAD 
DATA » RADIO NEWS + RADIORESOURCE « RICCI = RADIO TECH * RD TELECOMUNICACOES * 
REICHLE & DE-MASSAR! + RF COM = RITTAL * ROHDE & SCHWARZ +» ROLDSOFT + SACOR, 
RYMSA « SATURNIA * SCHAHIN CURY * SEICOM * SENAO * SERION * SGM * SIEMENS ° 
SIEMON * SISTEMA TELEBRAS * SISTRONICS * SOLLTDA * SPLICE » SR TELECOM * STEMAC * 
STET © STP * TANDEM + TECNATEL * TEKTRONIX * TELEBRASIL + TELECOM + TELECT * 
TELEDESIGN + TELEMAX + TELEMULTI + TELENET * TELEPRESS EDITORA » TELESIS * TELLASS * 
TRANE DO BRASIL * ULLTRA CELLULAR * US. PAVILION + VALE DA ELETRONICA + VICTOR! * 
VIS TECNOLOGIA + W & G > WG.CELL * WORLD ACCESS + XTAL = ZETAX 


For further information 


els 


MAT CONGPESSOS I Frias 


BRAZIL 
Rua Lauro Muller, 116 grupo 1106 * Rio de Janeiro * Brazil * 22290-160 
Phone: + (5521) 541-2393 © Fax: + (5521) 542-5095 
E-mail: hetryj@embratel.net.br 


= 


USA 
2500 Wilson Boulevard Suite 300 Arlington, VA 22201-3834 + USA 
Phone: 703-907-7736 + Fax: 703-907-7728 


Please send me more information about Telexpo’98. 
O Trade Show - How can! exhibit? O Trade Show - Invitation O Conference 


Company name ___ 
Company address — 


ip Code; ____ City State Country 
Name ———— 

Tite: ig SONY 

Phone ( = Fax ( — 

Fax this to the Marketing Dept.: +(5521) 542-5095 006 


Circle (33) on Fast Fact Card 


Niews 


New trunking protocol for wide-area dispatch networking draws support from several radio manufacturers 


In a show of industry unity, companies 
that would otherwise be seen as competi- 
tors in the SMR marketplace have agreed 
to adopt a common enhanced trunking 
protocol to succeed the LTR format. The 
announcement was made at the AMTEX 
97 conference in Orlando, FL, on Nov. 6, 
1997. 

The Passport NTS trunking protocol, 
developed by Trident Micro Systems, 


Anritsu ‘globalization’ strategy will 


Tokyo-based Anritsu has announced a 
“globalization” strategy to link the opera- 
tions, technologies, products and services 
of the company’s 54 worldwide locations. 
Enhanced product development, respon- 
sive customer service and improved dis- 
tribution are among the objectives. 

The strategy was unveiled at a Septem- 
ber news conference in Jersey City, NJ. 

“This strategy stresses our new motto, 
‘A global company with a local face,” 
said Anritsu chairman Yoshiteru Ishii. 

“The benefit of the strategy is quick 
Tesponse to customer needs and the con- 
fidence that comes from dealing with a 
company that can apply global resources 
to local business and market conditions,” 
Ishii said. 

Mark Evans, president of the 
company's North American Measure- 
ments Group in Morgan Hill, CA, ex- 
plained that Anritsu uses local engineer- 
ing groups to boost responsiveness to in- 
dividual customer requirements. “At the 
division level, equipment designers look 
at the overall market,” he explained. “Lo- 
cal engineering groups help us to meet 
specific customer requirements that might 


Arden, NC, supports wide-area network- 
ing and seamless roaming between net- 
worked siles with automatic registration 
and de-registration for user radios. The 
protocol features selective calling, tele- 
phone interconnect and security from theft, 
and it is backward compatible with LTR. 

Passport supports a dual-protocol oper- 
ating environment, which simplifies the 
migration path for radio users and opera- 


link worldwide services, products 


not be ‘de- 
signed in’ 
at the divi- 
sion level.” 

Evans’ 
group. in- 
cludes 
three divi- 
sions, Mi- 
crowave 
Measure- 
ments, 
Telecom- 
munica- 
tions and 
Anritsu 
Manufac- 
turing. The 
group previously was called Anritsu 
Wiltron. Wiltron was acquired by Anritsu 
in 1990. As an example of the new 
strategy’s global concurrent engineering, 
Evans’ group already has developed three 
products with sister organizations in Ja- 
pan and England, the MT8801B radio 
communications analyzer, the IS-136 op- 
tion for the product, and the ML2430A- 
series power meters. 


Company chairman Yoshiteru 
Ishii calls Anritsu ‘a global 
company with a local face.’ 


tors who aré upgrading existing systems. 

Passport radios use direct frequency 
assignment to determine their operating 
frequency. The assignments are made 
over-the-air by the system infrastructure. 
Changes in the system or network con- 
figurations do not require that all radios 
using a given system be reprogrammed, 
such as with the standard LTR operating 
environment. 

The protocol is an enhanced version, 
supporting 60,000 individual user ID 
codes per system and 7.5 million roamer 
ID codes per network. The amount of user 
ID codes is the yield from the mobile 
identity number (MIN) and group IDs 
(GRP-ID), 16-bit assignments. 

The protocol also features auto regis- 
tration when roaming from system to sys- 
tem. Because each radio has a unique 
MIN, the radio is recognized by the new 
system and is registered automatically 
onto the network. Dispatch and intercon- 
nect calls intended for the radio will be 
forwarded to its new location. 

Trident Micro Systems will provide 
free licenses to qualified radio manufac- 
turers. Rhett Grotzinger. vice president, 
said, “This protocol is going to allow 
today’s SMR to stay competitive with 
other forms of wireless communications.” 


Companies that have adopted the 
Passport trunking protocol: 

Q Kenwood, Long Beach, CA. 

Q Ritron, Carmel, IN. 


Q Standard Communications, 
Torrance, CA, 
(O SEA, Mountlake Terrace, WA. 


AMPLIFIER/POWER SUPPLY 
Only’ 7" of Rack Required 


@ VHF 130-175 MHz to 250 watts 
@ 230-280 MHz to 100 watts 


1-800-USA-MADE 
1-800-872-6233) 


VOCOM 


PRODUCTS COMPAMY,LLC 
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@ UHF 400-512 MHz to 200 warts 
# 800-900 MHz to 100 watts 
847-923-9373 


FAX 847-923-9078 
ttp://www.vocomri.com E-mail: sales@vocomrf.com 


EXPERIENCE THE POWER 


of Mobile Wireless Communications .-- 


April 22-24, 1998 


Las Vegas Convention Center 


Las Vegas, Nevada USA 


WUE Conference Program 


i IWCE’s conference program brings you up-to- 

date on the very latest industry developments and 
: provides new tips and ideas you can put to work 
: right away. 


A full conference program will be 
offered including the following topics: 


* Mobile Radio Business Success 
® Public Safety 
® International Business Opportunities 


n the competitive marketplace of mobile communica- 
left behind. MWCE 


takes you to the forefront of merging technologies, new 


ti rm you sim nly trae ctf fared ¢ uy 
© Regulatory Issues ons, you simply cannot afford to be 


* Reselling Opportunities 
* Technology Review 

¢ Utilicy Communication Systems ' Ane 
© Specialty Wireless 
® Fleer Management 
¢ Trunking 


specialty applications and effective strategies for the future. 


1, new additions to WWCE '98 make this year's show an 


unparalleled mix of information, movation and inspiration 


New at IWCE 93! 


oO Specialty Wireless Marketplace 


& Repeater 


RF Design Seminar Series 


As today’s wireless, marketplace continues to be 


redefined, so do the strategies that are needed to bring 
these products to market. The RF Design Seminar Series, 
co-located with IWCE, provides educational workshops 


for radio frequency design engineers and managers. 


IWCE Workshops 

In addition to IWCE Conterence Sessions and the RF 
Design Seminar Series, a series of half-day and full-day 
IWCE Workshops will be offered to dealers and other 
industry professionals who are not necessarily RF desig 
engineers. More details are available on Fax-On- 
Demand by calling 1-800-601-3858 


Name 
Tide | 
seumeanont tee oe | 
Address 
IWCE is presented by: r => 
City | State 
Maile Radio CELLULAR WIRELESS aii ial 7 
& MOBILE REVIEW Zip Country | 
hernational> piv N = 
Phone 
With support from these other INTERTEC"/K-II] Publications: = 
RF Design © Satellite Communiwations ® Global Telephony © Telephony Fax 


sed by Intertec Trade Shows & 
a division of Intertec Publishing, a K-IL] Media Company. 


Praduced und ma Confere: 


*) 


This exciting new IWCE pavilion offers you a chance to 
preview unigue specialty applications you've never before seen 
at IWCE. Don't miss this showease of specialty wireless 


solutions for commercial communication applications. 


Product Application Showcases 

Free to all IWCE atrendees, Product Application Showcases 
provide a commercial format for exhibitors to give you the 
voods on their new product offerings. You'll be able to compare 


features, services and technologies across the board. 


eeeseeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeaeaneees 


International Wireless Communications Expo 


—} Please send me more information on ATTENDING. 
_] Please send me more information on EXHIBITING. 


_] I'm interested in speaking at a session 


RETURN TH: Interter Trade Shows & Conferences * 9800 Metcalf * erland Park, KS 66212 FSA 
OR FAX TO: 913-967-1900 


Soure (odetB 
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News 


RAM Mobile Data offers industry-specific, ‘entry-level’ data dispatch 


Field service, transportation, utility and 
cable TV companies can take advantage 
of a wireless data dispatch solution in- 
tended for entry-level use. The solution, 
from RAM Mobile Data, Woodbridge, 
NJ, includes dispatching software, com- 
munications hardware and wireless air- 
time service, The compuny operates a 
network of packet data base stations on 
specialized mobile radio (SMR) frequen- 
cies across the country. 

The software has pre-defined message 
fields and free-form, two-way messaging 
with date-stamped message acknowledg- 
ments, The hardware is a palm-size. wo- 
way Wireless communications device, 
called an Interactive Pager, with a 
QWERTY keyboard. Airtime is provided 
on RAM‘s network. 

Three industry-specific plans are: 

4 Traasportation—pick-up and deliv- 
ery, Pager rental and about 560 messages 
for $65 per user, per month. 

J Computer und office automation field 
service—event management. Pager rental 
and about 640 messages for $70 per month, 

4 Utility and cable TV field service— 
customer response. Pager rental and about 
800 messages for $75 per month. 

Using the cable TV industry as an ex- 
ample, here is what two companies cur- 
rently use: 

Jack Fulton, dispatcher and warehouse 


manager for American Teleeasting of 


Toledo, OH, said his company uses a 
combination two-way radio, cellphone 


and pager provided by Nextel Communi- 
cations, McLean, VA. Although the field 
technician can use the cellphone feature 
to call the next customer scheduled for 
service, Fulton prefers that technicians 
use the two-way radio feature to call him, 
and then he calls the next customer. The 
procedure creates a useful record at the 
dispatch office and saves a cellphone air- 
time charge. Fulton can use the pager 
feature to alert an on-call technician and 
send alphanumeric text messages giving 
details about the required service. 

Steve Metzger, master control techni- 
cian for Time Warner-owned Paragon 
Cable, Portland. OR. said Paragon's pri- 
vate wireless system has two channels for 
voice and one channel for data. Techni- 
cians carry hand-held mobile data termi- 
nals that can be mounted in their trucks to 
connect with vehicle-mounted radios for 
wireless communications. A vehicle loca- 
lion system that uses the Global Position- 
ing System plots truck locations on an 
electronic map for the dispatcher. 

“We're trying to get signature capture 
so the customer's signature can appear in 
the system electronically,” Metzger said. 
“We already have eliminated a lot of 
paperwork.” 

Klakamas Communications, a dealer in 
Portland, handles some of the installation, 
maintenance and repair for the Paragon 
system, which has three repeaters, includ- 
ing one voting repeater with two satellite 
receivers and one repeater for data. 


Celwave and Raytheon E-Systems announce alliance for DSP sales 


Celwave, Marlboro, NJ, and Raytheon 
E-Systems, Falls Church. VA, have 
agreed to a strategic allianee to sell 
Raytheon Precision Spectrum products 
digital signal processing platforms as an 
extension and enhancement of the 


= *]TelePath 


Commercial Communication Equipment 


Thousands of NEW and Reconditioned Mobiles, 
Bases, Repeaters, Portables, Pagers 
We Take Trade-in Equipment. 


1-800-292-1700 


California Customers Call 1-510-656-5600 


Celwave Smart System product line, and 
to jointly develop advanced, integrated 
versions of both product lines, The com- 
panies plan to demonstrate digital AMPS 
time-division multiple-access (TDMA) 
versions in the coming months. 


Radio Equipment, 
Reconditioned Test 
Equipment, 
Watimeters, Tone and 
Signaling Equipment, 
Batteries and Battery 
Conditioners, Carrying 
Cases, Power 
Supplies, Antennas, 
Amplifiers, Duplexers 
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Chadmoore Wireless SMR service 
activations reach 125th market 

Chadmoore Wireless Group, Las Ve- 
gas, activated specialized mobile radio 
(SMR) service in 45 additional markets 
throughout the United States in Novem- 
ber 1997, raising the total number of 
markets to 125. The population base for 
those markets exceeds 35 million. 

“Our strategy is lo serve analog, one- 
to-many, dispatch communications, at a 
fixed cost to the small- and medium-size 
businesses in secondary and tertiary mar- 
kets,” said Jan Zwaik, chief operating 
officer. “Typically, these businesses can- 
not afford the $70 per month, per unit, 
cost that other wireless providers charge 
for the latest “gidgets and gadgets.’ We 
believe our customers are telling us that 
they should be offered a choice of ser- 
vices and service providers to meet their 
business objectives.” 


Glenayre offers paging agent 
program to service shops, dealers 
Glenayre Technologies, Charlotte, NC, 
seeks two-way radio service shops and 
dealers to become sales agents for the 
company’s paging transmitters and termi- 
nals. Phil Johnson, a Glenayre vice presi- 
dent in charge of the sales agent program, 
said that sophisticated dealers with expe- 
rience representing Motorola, Ericsson 
and Johnson two-way radio equipment, 
among others, have the expertise to install 
and service on-premises paging systems. 
He said many customers base equipment 
choices on local service, not branding. 
By offering an agent program for ser- 
vice shops, Glenayre can target non- 
traditional customers such as hospitals, 
government agencies and industrial com- 
plexes. In turn, sales agents gain access to 
the company's technical and sales forces. 
For information about the program, 
telephone Johnson at 704-553-0038. 


Gabriel Electronics relocates 
eastern region sales office 

Gabriel Electronics has relocated its 
Eastern Region Sales Office from 
Hagerstown, MD, to Camp Hill, PA. 

The new address for Gabriel’s Camp 
Hill complex is: Gabriel Electronics, 3920 
Market St., Camp Hill, PA 17011; tele- 
phone 717-972-1295: fax 717-972-1297; 
email: bpeckrul@compuserve.com. 

Robert Peckrul manages Gabriel’s east- 
em region sales operation that is respon- 
sible for accounts in New York, Pennsyl- 
vania, New Jersey, Delaware, Maryland, 
Virginia, West Virginia, Kentucky, Ten- 
nessee, North Carolina, Georgia, Ala- 
bama, Mississippi and Flonda. 


ANUNCIAMOS: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


TelecomLatina’98 

Octubre 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


TelecomLatina promete ser la exhibicién y conferencia 
mas importante dentro de la industria de las telecomu- 
nicaciones de América Latina, presentando tanto 


tecnologias alambricas como i ricas bajo un 
mismo techo tales como: 
Celular - Tecnologias de Acceso a las 


Redes Telefonicas = Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking - Fibra Optica 
Microondas  Sist. de Comunicacion Personal 
Plataformas OSS = Satelite - Servidores de 
Multimedia - Conmutacion en Centrales 
Telefonicas - Radio Localizacion Movil de 
Personas (veces - SONET y WDM 
Equipo de Prueba 
Las conferencias seran conducidas en espafiol y portugués 
Y Se presentaran temas vitales acorde a las necesidades y 
caracteristicas de la industria latinoamericana, 


1 PERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EM LA INDUSTRIA! 


Para mayor informacion: 
Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (sits dria ei) 
Fax +1-303-770-0253 


Brought to you by Intertec Publishing, a K-II) Media Company 
World Broadcast News, Satellite Communications 
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‘ANNOUNCING: 


The Premiere of the Most Important 
Event for the Latin American 
Telecommunications Industry 


TelecomLatina '98 
October’ 14-16, 1998 

Miami Beach Convention Center 
Miami; Florida; USA 


Conference: sessions will be held in Spanish and 
Portirquese: and Will: present topics vital to the Latin 
Ainerican industry's neods.and characteristics: 


For more information on exhibiting 
or attending, please call 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (05 x1) 
Fax +1-303-170-0253 


ANUNCIANDO: 


0 Mais Importante e Principal 
Evento do Mercado de 
Telecomunicacées Latino Americano. 


“Photo Credit: Greater Hlaani Convention & Visitors Bureau 


TelecomLatina’98 

0 primeiro nos E.U.A com conferéncias em Portugués 

14 a 16 de Outubro, 1998, 

Miami Beach Convention Center 

Miami, Flérida- USA 

ATelecomLatina promete ser a Gnica e mais importante 

feira no mercado de telecomunicacoes Latino 

Americano, induindo no mesmo local technologias 

“wireless e wired,” tais como: 

Celular - Wireless Local Loop - Radio Difusao 

Radio Comunicasao e Trunking = Fibra Otica 

Microondas = PCS = Plataformas 08S ~ Satelite 

Servidores Multimidia - Paging - Comutasao 
Sonet e WDM = Equipamentos de Teste 

As conferéncias serdo realizadas em portuqués e 

espanhol e serdo apresentados topicos vitais para as 

necessidades e caracteristicas do mercado de teleco- 

municacdes Latino Americano. 


PERMITA-NOS RECEPCIONA-LOS PARA ESTE SUPRA-EVEN- 
TODAS TELECOMUNICACOES! 


Para informagbes sobre os expositores 
ov participantes, lique: 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (soncite{sodos todos 
Fax 1-303-770-0253 


DiAnese lean ia el nconomnenicauane ane telaten inaustry publications: Cellular & Mobile International, Global Telephony, 
Tecnciaay, Me Delany ereadcasthaaiantiina Be Wadia, Transmission & Distribution World, Fleet Owner, 


Sound & Video Contractag, Access Comtrel & Security Systems Integration, Colhatax Hoskness, WirelessWorld, Telephony 


Produced and managed by the lutertec Trade Shows 6 Conferences division 
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News 


Racal Antennas makes play for PCS base station antenna market 


Racal Antennas, Mineral Wells, TX, a 
unit of Racal Electronics Group, Reading, 
Berkshire, UK, expects to launch a cam- 
paign perhaps in December 1997 or Janu- 
ary 1998 involving a number of “special 
use” antennas for the personal communi- 
cations systems (PCS) market. 

Racal opened a $2 million development 
and manufacturing site in Mineral Wells 
in August 1997 to supply PCS base sta- 
tion antennas. More than 25 people ini- 
tially were employed at the facility. which 
began operating with a capacity of mak- 
ing about 2,000 antennas per month. 

Tony Martin, vice president of market- 
ing at Racal Antennas, explained that the 
company had not provided many anten- 
nas for the first phase of PCS system 
buildout, which he described as network 
construction intended to cover the cores 
of cities. “We're hoping the plant in Texas 
will allow us to be more aggressive.” 
Martin said, referring to providing anten- 
nas for phase-two PCS network construc- 
uion that includes suburbs and highway 
corridors. 

Martin explained that PCS carriers in- 
creasingly are using dual-slant polariza- 


tion antennas. a product that Racal helped 
to pioneer in Europe about six years ago. 
He estimated that as many as eight com- 
panies now offer that type of antenna. 
Dual-slant polarization uses antenna el- 
ements slanted at 45° angles from the ver- 
tical. forming two antennas within one ra- 
dome, which reduces installation size and 
cost by about 50%, Martin explained. He 
estimated that perhaps 10%-I5% of PCS 
network engineers still use vertically po- 
larized antennas, but, he said, “Most ev- 
eryone has bought into dual-slant polar- 
ization. The use really is driven by zoning 
issues. It is much easier to get dual-slant 
antennas accepted. Vertical polarization 
typically uses a tower with a della at top 


and two or three antennas on each side of 


the delta. Dual-slant shrinks that down to 
one antenna per side.” 

Martin said the PCS base antenna mar- 
ket is particularly good because of the 
density of base station placement. which 
he said is at least three times denser than 
cellular and often even denser than that. 
The reason is the higher frequency and 
lower power used by PCS compared to 
cellular. 


Ericsson PRS transfers some employees, lays off others 


Ericsson Private Radio Systems (PRS), 
Lynchburg, VA, a division of LM 
Ericsson, Stockholm, notified an estimated 
270 workers in September 1997 that some 
would be transferred to the company’s 
Wireless division and others would be laid 
off. Ralph Brush, director, Business De- 
velopment and Strategic Programs at the 
private radio division, said about 70% of 
170 full-time Ericsson employees were 
likely to be transferred to the Wireless di- 
vision, which manufactures cellular and 
personal communications service (PCS) 
handsets and base station equipment. Con- 
tinuing work at Ericsson for 100 part-time 
employees and contractors is uncertain. 

“We have staffed up over the past five 
years heavily,” Brush said. “Because of 
Project 25, TETRA, and deregulation of 
the investor-owned utility companies, our 
orders rate is not what we expected it to 
be. Uncertainty and delays connected with 
Project 25, TETRA and deregulation are 
causing postponements in orders.” Project 
25 is the U.S. digital radio standard-setting 
effort for public safety radio: TETRA 
(Trans-European Trunked Radio) is a simi- 
lar European effort for public safety and 
private digital mobile radio. Consideration 
of TETRA as a possible additional U.S. 
standard has added to the uncertainty. 
Among utility companies, deregulated 
electric utilities in particular are undergo- 


ing changes. including mergers and sales 
of power generation facilities, that delay 
their long-term plans. 

Employment at Ericsson’s Lynchburg. 
VA, facility rose from about 1.600 in 1993 
to about 3,000 in 1997, largely because 
manufacturing has increased for cellular 
handsets and cellular and PCS base sta- 
tions that use the AMPS and D-AMPS 
standards. Ericsson makes all of its AMPS 
and D-AMPS cquipment in Lynchburg for 
worldwide delivery, With sales of such 
equipment rising rapidly, Brush said the 
company is fortunate to be able to transfer 
many of the PRS division employees to 
the Wireless division. 

“We're fortunate to have contra- 
cyclical businesses,” he said. “We think 
the private radio business will come back.” 
Brush said that Ericsson PRS sales mostly 
consist of trunked dispatch systems. 
“That's where our expertise is.” he said. 
“especially the multisite and simulcast 
systems, We're seeing more activity inter- 
nationally. now, than in North America. 
We're trying to take advantage of that.” 

Sales of Ericsson's conventional two- 
way radio product line play no role in the 
Lynchburg transfers and layoffs because, 
with the exception of a “high-end public 
safety product” that could be used in a con- 
ventional mode, all of those products are 
manufactured offshore. 


Midland, RoameR One announce 
partnership for 220MHz service 

A partnership to combine hardware. 
network services and wireless channel 
access at 220MHz was announced in 
November 1997 by RoameR One, Tor- 
rance, CA. and Midland USA, Kansas 
City, MO. The two companies are subsid- 
iaries of Intek Diversified, Princeton, NJ. 

RoameR One operates 220MHz net- 
works, specialized mobile radio (SMR) 
repeaters and sells equipment and airtime. 
The company operates more than 1,300 
channels in 127 U.S. cities with a popu- 
lation coverage of about 165 million. 
Midland USA, primarily noted for its dis- 
tribution network, dealer sales and sup- 
port of FM two-way radio equipment, is 
increasing its involvement in the SMR 
market. The partnership will package 
RoameR One's airtime service network 
with Midland USA’‘s linear modulation 
(LM) narrowband trunked voice and data 
mobile equipment. Software support comes 
from Data Express. Garden Grove, CA. 

The alliance was announced in a four- 
slate demonstration tour for prospective 
end-users and dealers. The airtime ser- 
vice is available for a flat monthly rate, as 
opposed to enhanced specialized mobile 
radio (ESMR) and cellular programs that 
charge a base rate plus minutes used. The 
first four markets for the program will be 
Los Angeles. Phoenix-Tucson, Minneapo- 
lis and Kansas City, MO, Two more mar- 
kets, Cleveland and Buffalo, NY. will be 
added in January. said Scott Henderson, 
RoameR One's vice president of sales and 
marketing. 

“Together, we are able to develop reli- 
uble, cost-effective integrated voice and 
data solutions that will create new possi- 
bilities for construction. courier, local 
trucking, delivery, taxi and a variety of 
other service business applications,” 
Henderson said. 

The LM technology, acquired by Intek 
Diversified in 1996. can transmit digital, 
analog, voice data and graphics all in 
S5kHz of bandwidth. The system’s digital 
capability offers improved audio clarity, 
text messaging. computer-aided dispatch 
and automatic vehicle location. The soft- 
ware can also generate reports and recre- 
ate routes traveled by a vehicle. 

Kevin Burke, of Data Express, told 
prospective users during the demonstra- 
tions that return on investment was a key 
aspect of the program. “We believe we 
can save up to one hour per day per em- 
ployee in productivity,” Burke said, rep- 
resenting a savings of as much as $6,500 
per year per employee. 
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N ew products 


Trunking portables meet 
military specifications 


The TK-480 and 
481 (800MHz and 
900MHz)  hand- 
helds from Ken- 
wood Commun- 
ications have die- 
cast aluminum 
chassis, compact 
cases, weather seal 
gaskets and meet 
MIL-STD 810C, D 
and E. When the 
KMC-25 Milspec 
speaker microphone 
is attached to the 
radios, it meets the 
same military stan- 
dard performance 
specifications. The 
radios include 
spring-action. gold- 
alloy clements for 
the universal acces- 
sory connector and 
battery contacts, 
which improve con- 
tact, conductivity 
and anti-corrosive 
properties. The radios have a polyvinyl 
keypad membrane and speaker cone for 
wet weather. They have large speakers, 
500mW audio power and compander cir- 
cuit (TK-481). 

Circle (301) on Fast Fact Card 


AVL software features status 
messaging, management reporting 


Data Express’ version 3,0 of Fleet 
Management 2000 automatic vehicle lo- 
cation (AVL) software is Windows-based. 
It offers status messaging. management 
reporting and other customer-driven fea- 
tures for improving fleet management. 
productivity, customer service and driver 
safety, The software runs on an IBM- 
compatible PC. It uses real-time global 
positioning system (GPS) data tansmit- 
ted from the vehicle to the base station 
over two-way radio to provide vehicle 
location, speed, direction, time and other 
measurements. This version supports in- 
telligent vector maps, as well as scanned 
bitmaps. The software offers enhanced 
two-way messaging and management re- 
porting capability, which enable fleet 
managers and dispatchers to use alarms, 
messages and reports generated by the 
software to manage vehicles and mobile 
employees. Daily activity of cach vehicle 
is stored for future playback or archiving. 

Circle (302) on Fast Fact Card 


Readers’ choice 


Of all the new products and services in the May 1997 issue, the one reprinted 
here generated the most reader requests for additional information. If you missed 
it the first time, here is your opportunity to acquire more information on it. Just 
circle the corresponding Fast Fact Card number on the card found in the back 
of this issue and mail the card to us. 


Lamp alarm relay meets most obstruction lighting requirements 


The SCR630T from SSAC is a uni- 
versal electronic lamp alarm relay used 
to sense a lamp failure on radio and TV 
towers and other tall structures. One 
unit can be adjusted to meet most ob- 


struction lighting requirements. The 
SCR630T will detect the loss of one 
lamp out of one, two, three or four 
lamps. As many as four SOOW flashing 
beacons or as many as four LOOW 
(116W) side lamps can be monitored 
with one unit. Selection of the number 
of lamps, wattage and their voltages is 
made via six switches on the unit. The 
SCR630T’s toroidal transformer con- 
stantly monitors the current flowing in 
the lamps’ wiring. When the current 
drops because of a lamp failure, the 


SCR630T’s LED lights and its output 
transfers. A trip delay is included to pre- 
vent nuisance tripping. 

Circle (500) on Fast Fact Card 
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450/800/900/220 MHZ COMPATIBLE. 
Advanced SMR Trunking Logic and Interconnect that 
improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


Call us today: 
IDA CORPORATION 800)627-443 


1(800)627-4432 
1345 West Main Ave., Fargo, ND 58103 1(701)280-1122 
www.idaco.com 


FAX 1(218)233-1886 
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New products 


Spectrum analyzers add standard features and improved speed 


With Anritsu’s portable spectrum ana- 
lyzers, the MS2650B and MS2660B scries, 
the display update rate and the personal 
test automation (PTA) processing speed 
are 30% faster than previous models, The 
improved speed is due to an increase in the 
CPU clock to 16MHz and in the display 


update rate clock to 6.4MHz. The 
MS2650B has a 9kHz-3GHz freqency 
range, and the MS2660B covers the 
9kHz-8.1GHz range. Both instruments 
have standard functions that were previ- 
ously only available as options. They fea- 
ture built-in frequency counters, FM 
demodulation waveform displays, GPIB or 
parallel interfaces and memory card mter- 
faces. Options now available with the se- 
ries are reference crystal oscillators, 
narrow resolution bandwidths. high-speed 
time domuin sweeps, trigger and gate cir- 
cuits, AM and FM demodulators and voice 
monitors, preamplifiers, quasi-peak detec- 
tors, sweep signal outputs. TV monitors, 
de couples inputs and tracking generators. 
Circle (303) on Fast Fact Card 


PCS repeater for CDMA, TDMA, extends base station coverage 


The R1900 cell-extender repeaters from 
Watkins-Johnson are for COMA and 
TDMA systems. These over-the-air repeat- 
ers offer an economical way to extend base 
stution coverage. They incorporate RF 
technology for channel selection and a high 
dynamic range for cell extension require- 


FRONT END 


ANTENNA FILTERS 


¢ Custom Frequencies 10 MHz - 180 MHz 
® Narrow Bandwidth ¢ 2 Pole & 4 Pole 
¢ Source / Load Termination 50 ohms 
¢ Standard Connectors 
¢ Call for Specs or Visit our Web Site 
at www.iemfg.com 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


Toll Free 1-800-725-1426 
Fax 1-800-322-9426 
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ments. Standard 2W CDMA and 5W 

TDMA models are available in either 

single- or dual-channel configurations. 

Windows-based software allows a remote 

operator to monitor alarm information and 

control frequency channel and gain. 
Circle (304) on Fast Fact Card 


Software supplies call-center 
with visual information 


CrossStreets software was developed 
specifically for the wireless industry by 
Empower Geographics. Using graphics 
and database engines. these programs sup- 
ply call-center representatives with visual 
and data-based information that swiftly 
identifies trouble areas. The software pro- 
vides instant information about the nearest 
location of service providers’ stores in the 
event that trouble is isolated to customers’ 
telephones. The representatives can even 
provide directions to the stores so custom- 
ers can arrange for immediate repairs. Such 
features mean that new providers can get 
their call centers up and running quickly. 

Circle (305) on Fast Fact Card 


Control alternates two air 
operation 


conditioners’ 


Bard Manufacturing’s TEC20 elec- 
tronic imer-based control switches the op- 
eraling sequence of two wal]-mount air 
conditioners on a I-, 3-, 7-, 14- or 28-day 
schedule. The TEC20 is for air condition- 
ing units with or without economizers, The 
TEC20 contains a two-stage coal and two- 
stage heat thermostat with a 4° differential 
between stages. LEDs indicate lead unit 
and powers from unit one or unit two. The 
control includes an isolation circuit that 
prevents back feeding or phasing problems. 
It is suitable for 5OHz and 60Hz operation. 

Circle (306) on Fast Fact Card 


Interface unit allows simultaneous 
conversations 


The CBI-5 from JPS Communications 
is a crossband interface system that en- 
ables multiple. independent, simultaneous 
conversations between different types of 
communications systems, The unit can be 
connected to VHF. UHF, telephone, cel- 
lular and satellite systems and will allow 
intercommunications between any or all 
of these systems. The CBI-5 is modular 
for easy expansion. The standard configu- 
ration includes five radio modules and one 
telephone module, but as many as 12 
modules of any type can be installed in 
one chassis. Options include HF radio 
interface and local telephone modules. 
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Power supply boasts low weight and low profile 


The ICT Comm series 30 (254 con- 
tinuous) switching power supply features 
a low-profile, lightweight, standard mo- 


bile radio footprint. It comes equipped 
with a terminal block connector. 
MOSFET design, fuse and over-voltage 
protection, and current limiting. Extra fil- 
tering provides a virtually noise-free en- 
vironment for a wide range of 
communication equipment and 12V ac- 
cessories. Available options for the ECT 
12012-30A are standard desktop. rack 
mount, LCD meter, rack mount with 
meter and wall-mount brackets. 
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Mobile signal measurement system provides 
coverage analysis for analog, digital systems 


Survey Technologies’ STI- 
9100FS mobile signal measure- 
ment and coverage analysis 
system is for AMPS, GSM, 
TACS, IDEN, SMR, ESMR and 
NAMPS wireless networks. The 
GPS-based system automates 
the drive-test measurement and 
analysis of wireless communi- 
cation system signal parameters 
across geography. Informative 
real-time displays show mea- 
surement positions and the lo- 
cation of the vehicle over street information. Signal 
measurement results, in real time, are also displayed for all 
frequencies being measured during the drive test. A DTI 
Fastscan receiver with a user-selected interface is integrated 
into the mount under the laptop. After drive testing, the system 
provides the user with color contour plots of network coverage 
and C/I calculations based on the signal data collected. 
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Multiband antennas work with cellular, PCS phones 


Centurion International’s portable 
multiband retractable and fixed antennas 
are for the most popular cellular and PCS 
phones. Based on the Centurion ECPU 
(retractable) and fixed cellular antenna 
styles, these three styles are for dual- 
band phones. The ECPU multiband an- 
tenna operates as a halfwave at DCS and 
PCS and as a quarterwave in AMPS and 
GSM modes, and it features integral 
impedance switching. The 65mm dual- 
band fixed antenna is halfwave on PCS 
and DCS and quarterwave for AMPS and 
GSM with a self-contained matching cir- 
cuit requiring no additional matching in 
the phone. The 30mm stubby multiband 
antenna is a quarterwave at both PCS and cellular and also 
requires no additional matching in the phone. These antennas 
feature injection-molded elastomer and a flexible core. 
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Paging terminal works with existing infrastructure 


The Phenx TK4000 from TekNow is based on the Phenx 
open architecture, and it supports numeric and alphanumeric 
paging and voice mail. It is a customizable paging terminal 
that is compatible with the industry's existing paging infra- 
structure. The terminal features a graphical user interface 
(GUI) with online help, extended subscriber function, inte- 
grated C2 level security, real-time system monitoring and 
alarming, remote access and control, as many as 40,000 hours 
of voice-mail storage and support for industry standard billing 
interfaces. It will accommodate customer databases with 1,000 
to more than | million subscribers. The terminal comes with 
fault-resistant, hot-swappable components. Redundant configu- 
rations with high-speed automatic switch-over systems are also 
available. 
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Fader, simulator transmits CDMA channels 


Berkeley Vari- 
tronics Systems’ 
CDMA fader and 
simulator simu- 
lates [S-95B base 
station transmis- 
sions, Similar to 
the company’s ex- 
isting multichan- 
nel TDMA fader and simulator. It transmits six CDMA 
channels per rack and includes independent RF frequency, 
amplitude, modulation and fading characteristics for each 
channel. 
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Coax assemblies feature water-blocking compound 


Watertight, flexible jumper cable assemblies with a 10-year 
warranty are available from Times Microwave Systems. The 
assemblies are from the LMR-DB cable, which includes a 
water-blocking compound to prevent water migration and 
passes ASTM D4565, REA PE-39 and ANSI S-84-608 water- 
tightness tests. The assemblies are available with Type-N, 
7/16 DIN and EIA flange conectors in male, female and right- 
angle configurations. The connectors all have silver-plated 
electrical paths and hex coupling nuts on the male connectors. 
The assemblies are tested for VSWR and insertion loss over 
the frequency range of 800MHz-2,000MHz. 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
, software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree. AZ 77 
Tel: (602) 488-9755 Fax: (602) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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New products 


Testing confirms increased 
temperature range of batteries 


Hawker Energy Products has extended 
the operating temperature range for the 


Cyclon single cell product line. Because of 


the increasing use of battery backup in out- 
door applications, the company conducted 
tests and verified that pure lead-tin re- 
chargeable batteries perform through a 
temperature range of —65°C to 80°C, Pre- 
vious specificaions indicated a tempera- 
ture range of —65°C to 65°C, The batteries 
can survive continuous exposure of 80°C 
for as long as 60 days. 
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Alpha pager offers 
guaranteed message delivery 


Wireless Access’ Accessmate is an al- 
phanumeric text pager capable of support- 
ing a broad range of functions ranging from 
registration-only (o guaranteed message 
delivery to transmitting of preprogrammed 
messages. The pager supports Motorola's 
Reflex paging protocol. The pager is flex- 
ible as a messaging platform, allowing car- 
riers to offer a single product to the end 
user with multiple service options. The 
pager can provide guaranteed message 
delivery by acknowledging receipt of a 
message on a per-message basis. When the 
user is out of range or when the pager is 
turned off, messages are stored and then 
forwarded to the pager when it is back on 
or within range. 
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Mount allows servicing of printer 


The HP Desk Jet 340 printer mount 
from Gamber-Johnson allows you to 
take your printer in your vehicle. The 
mount secures the printer in a safe, sta- 
uonary position. Fully functional inside 
the mount, the printer's replenishing sup- 
plies may be added without having to 
remove the printer from the mount. The 
mount is made of I4-gauge steel, assur- 
ing rugged support. 
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Disguised, dualband, broadcast antenna resembles OEM antenna 


STI-CO’s dis- 
guised dualband 
broadband antenna 
replaces the fac- 
tory-installed OEM 
AM and FM an- 
tenna, and looks 
exactly like it. The 
VHF and UHF 
customized for select 


models 
Chrysler, Ford, GM and Euro-Asian body 
styles. A broadband antenna system that 
requires no field tuning or alterations, 
the VHF bandwidth covers 24MHz 


are 


Tapered monopoles offer 
mounting adaptibility 


PiRod’s tapered monopole is for aes- 
thetic adaptable antenna mounting in re- 
strictive zoning areas. The 18-faceted 
surface design approximates a round cross 
section for reduced wind loading. A mini- 
mal flat surface area reduces glare and 
thermal distortion in locations where in- 
tense sunlight prevails. The monopole is 
constructed from high-yield-strength 
steel. A flange is added to the base of the 
pole, for extra support. Openings and exits 
for transmission lines, removable climb- 
ing rungs, lifting lugs. rotatable tops and 
platforms, and cable-type safety climb 
systems help service personnel do their 
jobs effectively and safely. Poles are 
available in heights as high as 180 feet. 
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(150MHz-174MHz). and the UHF 
spread is 34MHz (406MHz-440MHz). 
The complete. ready-to-install system 
includes the dualband antenna, duplexer, 
AM and FM broadcast coupler. feedlines 
and a choice of connectors. Designed for 
law enforcement interagency communi- 
cations, the dualband function of this 
product eliminates the need for addi- 
tional vehicular antennas. With the addi- 
tion of the AM and FM broadcast 
coupler, the antenna becomes a single 
tri-band unit. 
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Vehicular repeater extends range 
of hand-held; operates 14 channels 


tu ON tote Te UP 


Pyramid Communications’ model 
SVR-214 provides extended range for a 
UHF or VHF hand-held by crossband re- 
peat with an existing mobile. The SVR-214 
is Motorola PAC/RT, PC-programmable 
and capable of 14-channel operation, allow- 
ing the use of several portable frequencies 
without the need to reprogram the vehicular 
repeater, The SWR-214 features priority 
sampling, “first man out.” multivehicle op- 
eration (as many as 256 units). local mic 
repeat and adjustable power as great as 2W. 
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Direction-finding system locates radio transmitter 


With Doppler Systems’ mobile direc- 
tion finding (DF) systems, the location of 
an active radio transmitter shows up uuto- 
matically on the screen of a laptop com- 
puter. Using the Autotrack software 


program supplied with the system on the 
user's laptop computer, lines of bearing 
(LOB) may be recorded on a digital map. 
A GPS receiver, supplemented by an op- 
tional magnetic compass, is used to mea- 
sure the vehicle’s location and heading, 
which are displayed as an icon on the 
map. LOBs are also shown on the map 
originating from the icon, When the user 
determines that a valid bearing is dis- 
played, the LOB is stored, and the icon 
changes. By driving to another location 
and taking unother LOB, the intersection 
indicating the emitter location is found. 
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Cylindrical NiMH battery offers high capacity, long running time 


Panasonic Industrial’s NiMH bauery, 
the cylindrical HHR1SO0AA, offers a mini- 
mum capacity of 1.500mAh—an increase 
of about three times the capacity of stan- 
dard NiCd batteries. The battery uses un 
AB5-type hydrogen-absorbing alloy. It 
features an energy density of about 
240Wh/I for the conventional NiCd. Us- 


ers can expect a long time between 
charges and a long running time. The one- 
hour recharge and stable discharge char- 
acteristics make the battery suitable for 
personal digital assistants. cellular 
telecom products and other high-energy 
applications. 
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Book covers digital, cellular receiver technology 


Communications Receivers by Ulrich 
L. Rohde, Jerry Whitaker and T.T.N. 
Bucher, from Intertee Publishing, has 
been revised and updated to cover state- 
of-the-art digital and cellular technology. 
This edition is a guide to the theory and 
design of all types of communications 
receivers, including shortwave, military, 
broadcast and direction-finding. This re- 
source explains the basic principles of op- 
eration and shows how to apply those 
basics to produce a working communica- 
tions system. The edition features mate- 


Interactive, on-line catalog features 


Marketronics has recently converted its 
Product Selection Guide into an interac- 
tive on-line catalog, complete with speci- 
fications, pricing and ordering capabilities. 
From antennas to test equipment, the user- 
friendly interface allows you to locate the 
items you require with a few clicks. Search 
the database of more than 10,000 items 
representing more than 100 manufacturers 
by product type or part number. The site is 
designed for fast download, containing 
minimal graphics and being compatible 


rial on the latest advances in cellular and 
digital systems, discussions of selectivity 
and dynamic range, specifics on design 
approaches, circuitry and components, 
details on the use of microprocessors and 
logic devices and coverage of special 
modes such as pulse and data, Supporting 
mathematics is provided where appropri- 
ate, and extensive technical illustrations 
and schematic drawings are used through- 
oul to give the reader a solid grasp of 
fundamental principles. 
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more than 10,000 products 


with several browser types. Ordering is 
simple and straightforward, using the fa- 
miliar “shopping basket” format, Each cli- 
ent receives an identification number and 
password, so that shipping information 
needs to be provided only once. Orders are 
encrypted, then transferred via Secure 
Server transaction to the sales department 
for immediate processing. A confirmation 
email message is also sent to the customer 
with complete details of the order. 
www.marketronics.com 


Updated guide contains 
tower parts, accessories 

The Tower Parts and Accessories Guide 
from PiRod is for the PCS, cellular, broad- 
cast and microwave tower markets. Up- 
dated for 1998, the catalog details the com- 
plete line of tower parts and accessories 
and features the latest in anticlimb device. 
universal side arm mounts, nonpenetrating 
roof mounts, cellular and PCS sector 
mounts and other products. The 83-page 
catalog includes drawings and parts speci- 
fications for thousands of products, includ- 
ing antenna mounts, guy components, 
maintenance and safety equipment. 
grounding materials, lighting systems and 
engineered components. 
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Catalog serves small business 
With the TechAmerica catalog, hobby- 
ists to electronics professionals can order 
individual electronics components, test 
equipment and specialized tools. The cata- 
log serves the needs of small business and 
individual purchasers. There is no mini- 
mum order, and orders can be placed 24 
hours a day, seven days a week. 
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Receive 


Weather Alerts 


Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


" Designed specially for demanding 


Public Safety use 


Call toll free 1-888-877-8022 


or visit our W/eb site at: 


http://www.thuneagle.com 


a ‘ 
‘ay ae 
Atertin* 


U.S. Patents 5,444,433 - 5.574.999 -D.377,795 
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¢ VHF 150/250/500 watts 
* GHF 100/200 watts 

¢ 800 MHz 60 watts 

For 20+ years, Henry Radio 
has been producing low cost, 
reliable paging and repeater 
amps. All common bands, 
power ratings and 
configurations are available. 
Call today for specifications 
and prices. 


96 MA 


—o 


Repeater & Pacive Amps 


WOW . . . 200 w. UHF Amps under $1000 
250 w. VHF under $700 
... Why pay more ?? 


| 


: 


| 


/ 
/ 


Hi 


— 


TOLL-FREE (800) 877-7979 


HENRY RADIO 


“se 2050 South Bundy Drive 
f Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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McTighe Morrow 


Wise 


Mike MecTighe, managing director of the business unit of 
Philips Electronics, Irving, TX, advances to chief executive 
officer of Philips Consumer Communications. 


Bob Wise leaves KRW United, Raleigh, NC, as project 
manager to join SmartLink Development, Apex, NC, as man- 
ager, international sales. 


Michael D. Kelley joins Riser-Bond Instruments, Lincoln, 
NE, as vice president of sales after working as vice president of 
sales at a snack-food company for 18 years. 


Thomas Morrow, owner of Tomorrow Communications, a 
consulting business in Minneapolis. MN. joins Metroplex Mo- 
bile Data, Fort Lauderdale, FL. as vice president of sales and 
marketing. 


J. Daniel Moody, director of sales, advances to vice presi- 
dent of strategic sales at The National Dispatch Center, 
San Diego. 


Bill Baker exits Sti-Co Industries, Orchard Park, NY, as 
sales and marketing manager to relocate to Sausalito, CA, As 
a consultant to the company. he continues to handle Sti-Co's 
advertising and seeks other clients. Baker can be reached at 
415-331-5330. 


Donald R. Goeltz, senior vice president for corporate de- 
velopment of Intek Diversified, Princeton, NJ, adds to his 
responsibilites by becoming president of two [nick subsidiar- 
ies: Torrance. CA-based Roamer One and Kansas City, MO- 
based Midland USA. 


John Major, corporate executive vice president and presi- 
dent of the CDMA Wireless Infrastructure Division, Qualcomm, 
San Diego, is elected chairman of the board of the Electronic 
Industries Association, Arlington, VA, 


Robert R. Cohen departs the Personal Communications In- 
dustry Association (PCIA), Alexandria, VA, as director of 
Congressional Affairs to become vice president at National 
Strategies, Washington, DC. 


Changes at Gabriel Electronics, Scarborough. ME: 

Michael Cahill, international sales manager advances to di- 
rector of international sales. 

Susan Williams, North American sales manager, moves up 
to director of sales. 

Patrick Heelan leaves Portland Steel, Portland, ME, as chief 
executive officer to join Gabriel Electronics as manager of in- 


stallation services. 7m, 


placing your orders. 


Simulcast 
Paging Transmitter 


& 


Call DX Radio Systems or your local DX area Repre- 
sentative for information regarding specifications and 


Call (800) HI POWER sg I 


ILLENNIUM 


i Giese Seen BY DX RADIO SYSTEMS ; 
3370 San Fernando Rd.. #206 * Los Angeles. CA 90065-1417 * (213) 257-0800 * (800) 447-6937 * FAX (2 


PAGING... TRUNKING...REPEATERS 
_NEED WE SAY MORE!! 


| DX RADIO SYSTEMS continues to improve and upgrade their equipment giving you 
products that will perform well into the coming years. Our new MILLENNIUM line 
consists of Repeater/Base stations, trunking systems (LTR & MPT1327 formats), 
DX6000 & DX4000 Paging Transmitters, and the “Compact” Repeater. 
DX Radio Systems gives you what a lot of companies won't be giving 
you until the new 21st century, now. We know that in the world 
today you require equipment that minimizes your downtime. 
DX Radio Systems gives you state-of-the-art technology 
to insure that you can perform in today’s market. 


Base Station/Repeater 


je Compact 
Repeater 


RTF Repeater/Base 


13) 254-3210 © dxradio@uol.com 


Circle (37) on Fast Fact Card 


Mobile Radio Technology — January 1998 


etters from readers 


H.R. 2369: Should we have the right to monitor radio waves? 


[The following is a copy of a letter sent 
to the California senatorial offices.} 

Honorable Senators Boxer and 
Feinstein: 

Please, please, please become ‘in- 
formed’ in radio and electronic communi- 
calions before lending your support or 
even casual credibility to Rep. Billy 
Tauzin's H.R. 2369. 

Radio signals know no boundaries. 
Some are dangerous and harmful to body 
and/or brain. (Radio waves cook your 
food, for Pete’s sake!) Even “harmless” 
radio waves can contain harmful or threat- 
ening communications. 

The nght of the public to protect itself 
and to detect jeopardy, danger, and poten- 
tial harm seems constitutionally guaranteed. 
It is not a privilege that can be deprived. 

The people have the God-given right to 
use their eyes and ears to “detect” things 
visible and audible that pass through their 
property and bodies. Why is there a con- 
troversy over the people's right to detect 
radio waves that pass through their prop- 
erty and bodies? Radio waves are only a 
form of light waves—the two are funda- 
mentally the same! And, what's more. 
sound waves aren’t all that much different. 
Radio, light, and acoustical waves are— 
energy. 

Privacy always has been and should 
continue to be the primary responsibility 
of the sender and receiver of communica- 
tions, If you loudly speak of top secret 
matters to your colleagues in a public res- 
taurant, do you have a reasonable expecta- 
tion to privacy: i.e.. are others required to 
plug their ears? 

If one were to disrobe on a city street. 
would they have any reasonable expecta- 
tion of privacy? Would it be incumbent on 
others to shade their eyes or avert their 
gaze? Certainly some would do so. Not 
all. And would those who didn't be 
“criminals”? 

When a radio signal is broadcast “in the 
clear.” regardless of audience and intended 
receiver, there cannot be any reasonable 


Corrections 

In the December 1997 issue of Mobile 
Radio Technology. the fax number and 
Web site address were incorrect in Corp 
Ten International's ad. The correct fax 
number is 410-472-4416. The correct 
Web site address is www.corplen.com. 

In the “Company Addresses” section of 
the December 1997 issue. Advanced Elec- 
tronic Applications appeared with a 
Lynwood, WA. address. That company 
has changed to AEA, a division of Tempo 
Research, and the correct address is: 


expectation of privacy, 

When we speak to others and want pri- 
vacy, we lower our voices to a whisper 
and/or seek a secure place. When we un- 
dress for showers and bed, we do so in a 
private place. If we want privacy in radio 
communications, it is incumbent on us to 
implement encryption or other secure 
measures. 

It is not incumbent on watchers to avert 
their eyes to public sights: nor listeners to 
close their ears to audible sounds; so why 
is it incumbent on the public to not operate 
a radio receiver just because some people 
choose to use it for their means of private 
communications? Why does the govern- 
ment feel obliged to legislate this illusion 
of privacy? 

Please note that the cellular telephone 
industry first created the illusion of pri- 
vacy, and then convinced the government 
to sanction it, re the Electronic Communi- 
cations Privacy Act of 1986, and then the 
Telephone Dispute and Disclosure Act of 
1994, 

My dear Senators, I hope you can sense 
the preposterous nature of these Acts and 
those now about to follow in their wake. 

Please exert your opposition to H.R. 
2369 and anything resembling it. I am 
adamantly opposed to government impo- 
sition on harmless, passive activities that 
the people can do in their homes, automo- 
biles. and other private domains that do 
not impinge on the rights of others. . . and 
this includes radio monitoring. 

The issue crystallizes to a very simple 
framework: We the People of the United 
States of America do not have a reason- 
able expectation to privacy when we dis- 
robe in public. shout in public areas and 
communicate via radio waves. 

Respectfully, 

Bill Cheek 

Citizen of California State 

Box 262478 

San Diego. California 92196-2478 
619-578-9247 (1:30-5:30 p.m. 
Pacific Time) 


AEA. a division of Tempo Research. 1221 
Liberty Way. Vista. CA 92083-8307. 
phone: 760-598-9677. fax: 760-598-4898. 
Web: wiew.aea-wireless.com. 

Also, in the same section of the De- 
cember 1997 issue, Trident Micro Sys- 
tems’ address was incorrect. The correct 
address is: Trident Micro Systems. Two 
Trident Drive. Arden. NC 28704, phone: 
704-684-7474 or 800-798-7881. fax: 704- 
684-7874. email: sales@tridentms.com, 
Web: www.tridentms.com. 7a 
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SR Pals Cometng Sow 


+ Specializing in Public Safety Communications 
+ Raclio System Design Evaluations and Upgrades 
+ Needs Assessment and Analysis 

+ Communication Center Layout 

+ Microwave System Design 

+ Organization Design and Evaluation 

+ Project Managemen! 


E-mail: pes3@ix.netcom.com FAX: (360) 377-6144 
607 S. Charleston Avenue = Bremerton, WA 98312-4507 


Manufacturers’ Reps 


MARKETING 


MANUFACTURERS REPRESENTATIVES 
WIRELESS COMMUNICATIONS INDUSTRY 
TX, OK, AR, LA, NM, AZ, Mexico 
6015 Lohman Ford, Suite 101 
Lago Vista, TX 78645 
Ph: 800-966-3357 Fax: 512-267-7760 
E-Mail; dhlago @ aol.com 


Business Opportunity 


HAWAII CALLS 
Full Line Motorola Dealer 
14-year history, sites, cellular, paging 


Great Potential 
BUY/INVEST 
800-670-6195 


Employment 


| SCI provides integrated solutions & on-going sup- l 
port to the wireless and cellular marketplace, We 
currently have Domestic anc International 
projects in the following areas: 


I *Micrawave = * Oplimizalion/Tuning 
* PCS * GSM 

I * RE Systems + Autoplex 

I * Propagation = Networking 

I * Deployment +» CDMA/TDMA 
¢ Domestic & Int’l Field/Customer Support 
¢ Switch/Soitware/Protocal Development 


i For immediate consicleration, email or 
I fax your resume to: 


| 4736 Main St, Suite 7 MRT | 
19C] 
Dan som 


Lisle, IL 60532 

Fax: 630/960-2993 | 
EOE E-mail: sci@interaccess.com 
eee eee ee 


Classifieds 


Employment 


Growing N.E. Indiana Communications Company seeks 
experienced to senior Two-Way/Telemetry Technicians 
Requirements: 
* Minimum 3 years experience 
* Good computer skills 
* Strong team player 
* Flexible, Ambitious, Assertive 


We offer: 

* Competitive Wages 

* Good working conditions 

* Progressive employee practices 


* FCC/Naber Certification 
« Experience with Data Telemetry (SCADA) 
« Customer service focus 


* Excellent Benefits 
* Stable, full-time employment 
¢ Excellent community for families 


Qualified applicants only should submit resume with wage history to: 
General Manager * J&K Communications, Inc. 
222 South Tower View Drive * Columbia City, IN 46725 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

* Cellular Techs & Mgrs 

* Paging & Two-way / SMR Techs 

+ Facilities / Interconnect Engineers 

+ Site Acquisition & Zoning Mgrs. 

* Construction & Project Mgrs, 

* Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
«Managers *Sales Technicians » Engineers 
Employer Inquiries Invited 


=. Communication Resources, Inc. 
iy The Communication Personnel Specialists 
P.O. Box 141397, Cincinnati. OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail. Careercon@A0L.com 


COLORFUL COLORADO 
MOTOROLA TECHS/SALES 


Progressive Full-line Motorola Dealer/MSS 
Seeking Qualified Technicians & Sales Personnel 
For Pueblo/Colorado Springs/Denver 
New Motorola 900MH2 Backbones 
Send Résumés with salary requirements to: 
COMMUNICATION SOLUTIONS INC. 
ATTN: Olen Teague « Ph: 719-578-8435 
3362 Adobe Court » Colorado Springs, CO 80907 


Recruit in MRT classifieds! 


RADIO TECHNICIAN 
NEW JERSEY 


VHF/UHF mobile, portable, repeaters 
repair experience required. 
Send resume & salary history to: 
Radio Technician 
RO, Box 677 
Minotola, NJ 08341 


TWO-WAY COMMUNICATION 
TECHNICIAN 


Rapidly expanding MSS/Full Line 
Dealer is searching for experienced 
field and bench technicians to service 
Motorola and other major branded 
communications equipment in the 
Memphis, TN and Northwest MS mar- 
ket. Excellent opportunity for self-mo- 
tivated professionals to progress 
within the company. This company 
offers competitive wages, full benefits, 
incentive packages, factory training 
and advancement opportunities for 
the right individuals. Send your 
resume to: 


Integrated Communications, Inc. 
P.O. Box 18811 
Memphis, TN 38181 
Or fax to: 901-365-8404 


TWO-WAY RADIO TECHNICIANS 


United States Secret Service is seeking full-time technicians to in- 
stall, service, and maintain two-way radio equipment and systems 
supporting law enforcement and dignitary protection missions 
throughout the United States. Starting Salary $25K-$48K/Year; 
excellent benefits. All vacancies are located in Washington, D.C. 
Mail or fax resume. 


US Secret Service, Radio Communications Branch, 1310 L St. NW, Suite 800, 
Washington, DC 20223 Fax (202) 435-7305 


MANAGER/TECHNICIAN 


Great opportunity for a Senior 
Technician to move into a 
Manager/Tech position, Three 
man shop in the Central Upper 
Peninsula of Michigan. Must be 
certified by NABER or PCC. 
Motorola Dealer/MSS (3 shops). 
Mail resumé with salary & 
benefits needs to: 


EL-COM SERVICES, INC. 
PO Box 400, Marquette MI 49855 


TECHNICIAN WANTED 
Must have minimum of 2 years exp. with fixed/ 
Mobile equip., installation, main, & component 
level repair of Motorola, Kenwood, Standard, 
Midland, Vertex equip. Send resume to: 
Kelley Communications 
1902 N. Country Club Dr., Ste, #10 
Mesa, AZ 85201 FAX: 602-969-2205 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3673-4448 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 2% 
at 55 Plan; and includes payment by 
the County of the employee’s regular 
contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Sue Jennings 
(408) 299-2711 

Equal Opportunity Employer. 
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Classifieds 


—— 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package. excel- 


lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


TWO WAY RADIO TECHNICIAN 


35-year-old GROWING Motorola MSS in 
the state of Wyoming with Multiple loca- 
tions have openings for 2-way bench/ 
field technicians. Must have at least 5 
years experience in installation, mainte- 
nance & component-level repair of ma- 
jor brand communications equipment. 
We offer benefits (including 401[k]), com- 
petitive wages, and a working team. Mail 
or fax resume to: 


Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 

Fax #: 307-473-2501 


Use MRI Classifieds! 


Equipment For Sale 


TWO-WAY RADIOS 


Atlanta 
800-741-3811 


(540) 891-0569 


Saber 3 120ch VHF wikeypad wibatt ant & charger ... $750 
Saber 2 120ch UHF 440-470 display non-secure $450 


Saber 3 120ch UHF 440-470 wikeypad secure .... $600 
DESDES-X1. Securenet keyloaders "New" T3011CX .. $1100 
Saber ul enhanced converta-com complete Ss? 

25) Miteec VHF 40w draw unit only $50 
Mitrec UHF 30w draw unit only $50 
Mitrec 110w low-band complete $195 
Syntar X/X9000 UHF 100w 32ch complete $600 
Syntar X/X9000 UHF 100w 64ch complete $700 
Syntar X/X9000E 800MHz Smarinet draw unit ..... $300 
Maratrac VHF 100 99ch display complete $550 
Maratrac VHF 100. 99ch vatdesplay mic complete .... $500 
STX Full-keypad display Smartnet Type 2 $850 
STX Full-keypad display Smartnet Type 1 $650 


Spectra BOOMH? mobile/base 45w complete 
MCS2000 Flashport B00MHz mobile complete 
JOHN PANIK: 407-253-0889 

1 month warranty with purchase 
..Wwww.dejavue,companik (M-Thurs 9am-7pm EST) 


—- SK OMK—K—SKHMSY HOUND AOAN@W— —- W=-NNNOGS 
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Chicago 
800-435-9313 


ee MAE CHIE 
INNE £2 
> Two-Way Radio Communications 


> Custom-Designed Radio Systems 


HT600 VHF Gch 146-162 wrbatt, ant & r/charger ... 
HT600 UHF 2ch 440-470 w/ball, ant & Weharger .... $350 
10 HTGOD/P200/MTG000 6 packet rapid charger $25 
P110 VHF 2ch 146-162 w/batt. ant & charger $325 
P110 UHF 2ch 438-470 w/batt, ant & charger... ... $300 
P110 UHF 8ch 438-470 w/ébatt. ant & charger ...... $350 
GP300 UHF 2ch 438-470 wbatt, ant & charger ...... $325 > New and Reconditioned Radios 
MT1000 Low band Gch w/balt, ant & r/charger .... $400 
MT1000 VHF 99ch 146-174 wrebatt, ant charger. $450 s . 
MT1000 UHF 16ch 449-470 wibatt, ant & charger .... $350 > Repair and Programming 
MT1000 enhanced converta-com ‘new NTNS613A _... $325 > Consulting 


URL Address: http://www.mechemelectronics.com 


BAR-CODE PRINTERS 


LITHIUM-ION BATTERY & 


I 

LITHIUM CAR CHARGERS 1 

TUTTLE PP | 

I 

I 

l 

I 

" . : ¥ p 4 New ] 

ei] ~ . yg al yr y ies I 
Hew Piug-in charor S00. Bat pr z "designed 

. ‘on £O*. less than DEM specially tar Lithumeron & | 

(8850006 NMH Banengs, PH20L | 


MMACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 


Equipment For Sale 


_— Fast Delivery! 


yo - 
COM-120B Communications 
Service Monitors 


Hutton also has a complete HUTTON 


selection of powerful = we f 


IFR accessones! 
Seattle 


800-426-2964 


Dallas Derwer 
800-442-3811 800-726-6245 


Circle (100) on Fast Fact Card 


Harnsburg 
800-759-3031 


We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 


1OOW CD, 30-36 Base Stations 

Centracom tl consoles 

CEBs and cards 

Power Supplies 

Cll Half Panels 

Secure mid-band 30w, CD stations 

Secure Saber porables, 438-470MHz 
Secure MCX 1000 UHF 

Secure portable repeaters 

Secure hand-held, control-head accessories 


ELECTRONICS 


E-Mail: mechem@fls.infi.net 
Circle (101) on Fast Fact Card 


EAGLE TECH INC. 
96/97 CROWN VICTORIA - LUMINA 
BRONCOS-BLAZER-CHEROKEE 


Behind the Grille Speaker Brackets 

NO HOLES Drilled installation LER 
FULL UNTRAPPED SOUND < 
FROM BEHIND THE GRILLE Tt 


——», WIG WAG FLASHERS 
ae Solid State Driven Relays 
100% Solid State Electronics 


5 Models 10 choose from starting at $29.95 
Quantity discounts available. 


TEL: 1-800-414-3245 


Classifieds 


Equipment For Sale 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
BIAD 150w Load model 6135. new 
PD 636-6 VHF Ouplexers 
$825 Systems Control head 
RANGR/Delta EDAC Table top sta 
ZT-1500 Alexander analyzer, new 
MLSL261 42-50 8ch wiacc 
MTL UHF 4w Portable wicharger 
MPI UHF 4w tech. special 
MPI 8-unit multicharger, chocked 
RANGA 450-470 less acc. 100w 
Delta-SX VHF 110w less acc 
Delta-S VHF 110w less ace 
Delta-S 450-470 loss acc, 100w 
Delta-S 42-50 less acc, 110w .., 
Delta-S 42-50 less acc, 60w 
MVS Remole mount kit, now 
MVS Control panel 16¢h S680 
MLS-t Control] panel Beh scan 
MLS-I Control panel 16ch no sean oc 
MPA/MPDIPCS Speaker mic 
MRK Speaker Mic, ......... ' 
DSTAO1 MVS Desktop § sta. ne w in 
MASTR I) G-500 8ch y 
MASTR II C-500 single ch, now 
MASTR Ii 150-174 110w no/ace 
S-990 128ch head wiwarranty 
CH6SA1 MPA 6 slot charger, new 
MPS/MPR/MPX/MPI/MPD Chargers 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road + Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 


WE 
BUY 
AND SELL 
SED 
MOTOROLA, 
GE AND 
ERICSSON 
FV 
TWO-WAY 
RADIOS 


SCHAEFER 
RADIO 
co. 
130 West 
Fayette St., ’ 
P.O. Box 395 iy 
Denver, |A 
50622 
PHONE: 
(319) 
984-6115 
FAX 
(319) 


RESEIEZA0MIE sxe) RAGA, tuum lanaen Prubin 6 Rapes © AL, RANCES 


Vvaene 


for theultimate in 
all weather, 
reliability. The 
Phantom™ 
forhigh risk 
Riaantoie 5 XACT = applications, 
X-act™ Saw 
delivers precision 
cuis. 
Minnitennas™ for 
hand held data 
Minnitennas™ terminals and 


Call Today CS . 
For our-Free Catalog! — 


“In the U.S.A; 800-323-3757 Fax 800-851-9009 
~~ Internationa 630-351-9007 Fax 630-351-9009 


All CCIl 
Labels 


Circle (102) on Fast Fact Card 
WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


__ TEST EQUIPMENT - BUY & SELL!! SABERS - SPECTRAS 
$1 2.50 ea ann oe conrenvanans * MOT SABER IE, H44SAG7139CN, UHF. 
$5200 okra azn 5 WATTS, 24 FREQ., EXCELLENT 
CCIl PROGRAMING AVAILABLE | | ten: mes 00 tees COND'N, DEC. 1999 SINS.......$250 ea 
ORDERS SHIPPED IN 14 DAYS eae ecu tM Tenneen sc : * SABER SPEAKER MICS, NMNG166....... $40 ea. 
wove beipaeionta: Sion, loans wiAPARKA * MOT SPECTRA, D44KMA7JA4K, 
NORTHEASTERN | | == rawoatisiaromot mm | 1 HE. 40 WATTS, COMPLETE 
Communications, inc. Dipti ranarees ; eS ; Call 901-755-1514 
Waterbury, CT (203) 575-9008 Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 Railcom _Box 38881 


pttp://www.madbbs.com/amironix Germantown, TN 38183 
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Classifieds 


Equipment For Sale 


Buy & Sell 


Motorola. Uniden. E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


We'll never forget you're 
the only reason we're here. 


Distributor for: 


TELEWAVE 
Site Management 


ES i 4) SERVICE: you deserve it, you'll get it. 


Authorized Distributor 
Mobile Communications 


== Sharp = 
COMMUNICATION 
Distribution Ceater 


Quantity Pricing Available on: 


* Mobiles 
* Portables 
* Conventional | AF| 


* Trunked — Connectors & Cables 
* Accessories 

SAMLEX 
Power Supplies 


WHELEN 
Safety & Warning 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


radio sales to 
dealers only 


t's the bottom line that counts. 


ICOM equipment bought, sold & repaired, 


ah en — ee Circle (103) on Fast Fact Card | : 
mater ammmcens i CHANNEL ELEMENTS C.W. Wolfe 
Sales@ewssec.com___ ICOM YOUR FREQ. - $20.00 Communications 


with trade-in/3 working days 
CRYSTALS 
MAXON, TEAK, UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


NORTH MISSISSIPPI 
SYSTEMS FOR SALE 
PAGING 
SMR 
CATV 


Brokers welcome 
1-800-229-7436 


jwilemon @ avsia.com 


All Brands of 2-Way Radios & Equipment 


1113 Central. Billings, MT 59102 
Tel: 406-252-9220 Fax: 406-252-9617 


Cail or write for our current flyer 
or visit us on the internet 
http://members.aol.come/cwwolfecom 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 
Used/Reconditioned Motorola, E/GE, EFJ, Kenwood. 
Uniden 2-way tadios and accessories 


—ALL FREQUENCY BANDS— 
PLUS 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2038DHS. $6.260 IFR 1200-S $6.200 
MOTOROLA R-2008D/HS . 6.200 IFR 1500 6 500 
MOTOROLA R-2004D DES 2.500 |FR-COM-120A. 8.900 
MOTOROLA R-2001GHS 4.200 IFR 1100 4.509 
MOTOROLA R-2600/A .. 7.500 IFR A-7550 6 500 


Used Test Equipment for Sale 


aeatok 11000 Wie 
QOMHe (wil syne to SO Mle) 


13 
All in good working coniition...ofier equipment available! 
Colt or inx (804) 237-4762 


SALES V verfex SERVICE 


© VX-10, VHF, UHF 40/102 channel 1S. 
® VX-300, VHF, 99 channel with DTMF mic. 
© VX-500, LB, VHF, UHF, 32 channel |S. 
* \VX-3000, LB VHF UHF 120/48/4 channe! 
© FTL-2070, VHF/UHF 32 channel dual band 


FOR SALE 19 R-2038/D/HS SERVICE MONITORS 
FREQ. RANGE-1 MHZ TO 1 GHZ. SPECTRUM ANALYZER 
SWEEP. DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER. CELLULAR/TDR TEST 
ASKING PRICE $6.250 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 
http://www, best.com/~rfimage 
e-mail: rfimage @ best.com 


“PL” and paging reeds/lillers, TCXOS 
Call us last to sell any of the above, 
q] 
COMM WE PAY CASH 


4614 E. McDowell Rd. Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


BUY -SELL - TRADE" 
Quality used equipment such as Motorola, : 
G.E., EFJ, Midland, Radius, Etc. Contact = 
us when you need equipment or when you 
have something to sell. Replacement — 
parts and units of all types available on = 
short notice. 

GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 


1629 B North 31st Avenue 
Melrose Park, IL 60160 


Tel. (708) 681-0300 
FAX (708)681-9800 


LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/$550 
110 Watt Delta-$ w/S550 

110 Watt Exees & Mastr II 

250 Watt & 110 Watt Mastr Il Bases 


* INMARSATS - PORTABLE 
* RIG INTERCOMS/PHONES 


-VOLUME DISCOUNTS-— 


» GLOBALCOMM 
2 TECHNOLOGY 
, —— 1-800-863-8625 


MOTO; 110 Watt Maratrac A2/A3 


L10 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 
Local: 307-265-9500 


VersaTel 
FAX: 307-266-3010 


www.trib.com/VERSATEL 


Orders: 800-156-5548 


email= 
, mdmidio@ 
_ @arihlink net 


713-729-2000 
713-729-4141 


http:// 
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Classifieds 


BUY © SELL « TRADE « CLEAN WORKING EQUIPMENT 
Bases, Repeaters. Paging TX 


20-Mantr l-E 75W UHF Mobile Repeaters wi Duplexer Hurry From $750 


10-900 MHz Paging Tx Mot GE, Granger Call 
1O-New Sky King 929-292 Digital Paging TX Call 
20-GE 900 MHz-PAIC-S'S 45W Repeaters & Digital Paging Sietion Call 
50-Micor Bane/Repeaters 100-375 Watt Low or VHF Cal 
1 MSF-S0CO UHF Repeater 100 Watt, NEW 402.420 MHz Call 
S44SF 5000 Repeater 450-470 C3ACXB Call 
1 44SA 2000 Base’Paging TX C74GR0 Call 
20-Mastr || Dase’Repeaters 60-250 Watl All Bards Call 
§-GE Dolla/Ranger Base 110 Watt Call 
40-GE &Y% Il Base/Repeaters 60 Walt Call 
20-Milrek Base 100 Wat All Bands Cat 
25-Aeroiran Pioneer t000 VHF Receaters Cat 
200-Milret 30-39 MMz 100 Watt From. $200 
20-Mitrek 30-39 MHz 60 War From. $350 
900- Mires 39-50 MHz 60 Wer From $75 
SO-Synics X 30-50 MHz 100 Watt From $295 
100-Detla 26-42/42-50 MHz 100 Want From, . $200 
200-EX 11 36-42/42-50 MHz 60-100 Wat From $25 
200 Maat fl 30-50 MHz 60-100 Watt Frorr sso 
20-Midtand 70-0508 100 Watt Rv siss 
Mobiles 150-175 MHz 
50-Syntor X 110 Watt 22 Ch From = $200 
30-Micor 45-100 Watt 4 Ch From $5 
20-Masir | 60-100 Wat 8 Ch From 350 
2-Flangeur 100 Watt 130-152 MHz Call 
30 MVP J5 Wat Mobile’ Repeater Froen $109 
20-Oulta $ 100 Watt From . $100 
$0-PAC-AT 15 Wan Mobée Repeater From $100 
200-Aerotron Pioneer 2000 Can 
UHF Mobiles 450-470 MHz 
19-Phoen& SX 25 Watt 2Ch From $150 
20-Syntor X T34VBJ 32 Ch sow Fram... $100 
20-System 9000 PAC-AT 4KEAz0CGA S695 
5O-Maste !| 45-100 Watt Repeater Quilters: From $100 
90-Mirek TAQ 50 Watt From = $100 
5-MVP 25-45 Watt Repeator Buiklier From $200 
S0-Mcor 45 Walt 12 Ch Fram 350 
800 MHz Mobiles 
50-Maxtrac BOCT 15-35 Watt 2-7-8? From $150 
10-Privacy & Prones cat 
20-Jonnson S70C-8715 Cal 
30-Synlor X T45VBB Convenboral 35 Watt From $100 
20-Spectrs S00'87 Calt 
20-EX 0 35 Watt wet it Pa From $150 
100-Mostars, Micars, Trexars, Median, TAC TEG GE = From $25 
m: 
40-Centracom || Coetrsi Eq. Consoles BIM, CEB, Panels, Cabinets Call 
2.Centracom | Conscies & Lots of Parts Cal 
20-GE Vete Recerver & Voter Panets cet 


SOG-MOT & GE Tone & OC Remot 


BARNETT ELECT rRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 501-676-2475 
+ For Expanded List, updated weekly, look for us on the Internal. 
Address: HTTP://www.barnettelec.com 


Info: 501-676-5506 


€3) VISA & MC Accepted, NO COD's 


Circle (104) on Fast Fact Card 


EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Wart 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control Mods 
10 Mot Nucleus Pure Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTR It 800 Conv. 35 Watt Repeaters 
22 900 MHz Purc 5000 DRC/ACB/Tone 
6 Mot Micro 40-50 MHz Purc 375 watt 
6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont 
4 Mot 75272A 800 14 CH Controller 
45 Mot Desktrac 800 T Repeaters 
4 Mot Quantar 800 T 
WE BUY USED RADIO EQUIPMENT 
WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email: scott@montana.com 


Zetron Model 640 Terminal 
4 Trunks (2 cards) 
Books...Wiring 
$6000 
Call Howard Iko 
914-561-2122 


Equipment For Sale 


HEAVYWEIGHT 
CHAMPIONS!! 


OUTDOOR SERIES 


INDOOR SERIES 


8 
BOTH SERIES ARE: 


~ SHIPPED 
VIA UPS 


“ NEMA RATED 


~« MADE OUT OF 
OUR OWN 
ALUMIFLEX 


x ALUMISHTELD 
% Powered textured finish cabinet from the sun's heat and 
Adjustable rails (front to rear) Valling ice 
Two doors with logking system Riils—Fully adjustable and 
*% Asulable im: two heights alodine coated 
3) inches and 32 inches Doors Front and rear doors secured 
with stainless sivel padlecking handles 
Venis—Front and rear, top and botton 
with filtered panels tingluded! 
Asaiable int three heights... 
A) inches, 62 inches and 78 inches 
unl three depths...25 inches. 
34 inches amd 42 mches 


Tap cover protects 
Rounded corners pe prote 


and three depths... 17 miches 
25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


800-753-8459 Fans. A/C Units & 


Circle (105) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA's lowest prices 
SPs0—P110—GP300—SM50—SM 120—M120—G M300 
will absolutely be SHIPPED TODAY! 

Full line of pres iously ownedtrunked & conventional radios 
HT600/ VISAR/HT1000 /MT2000/ MARATRACS / 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 
PPIOOOX / MTX /MTX8000/ VISAR/STX/EXPO 
RADIO EXPRESS INC. 

OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards accepted 


Circle (106) on Fast Fact Card 


STATION IDENTIFIERS 


_1 Morse code and Voice ID 
J 3 monitors and 3 timers 

_ Several models available 
Special prices for a limited time 


(Oo) RACOM 800-722-6664 


16-351-1755 


BUY & SELL — 
QUALITY USED EQUIPMENT 
Motorola = Uniden = Kenwood * Johnson 
VHF «+ UHF « 800MHz * 900MHz 


Mobile = Portables * Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 
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Classifieds 


Equipment For Sale 


CELLULAR & PAGER LABELS Wireless... Remote... Control... Anything... 


ee Labels for pagers, cellular phones and two-way radios 3 
we a of with your company's logo. Warranty labels for batteries. 4 “3 
Ke Bar-code printing systems. is = 


ple 


We now have Flex 


capabilities in all of our 


la 
vt 


303-337-3084 


1725 N, McDonald St 


| eee Kinney, TX 75069-8230 


1-800-466-5345 FAX: 972-548-2518 972-542-5345 
| “Our years of experience are your best Insurance” 


the wireless application, 


we have the solutions. 


Call us for free samples. 
it Ds ADVANCE LABEL & TAG 


Technically, we are on 
solid ground, You have 


PageTap, Inc. 


tele. - 
fax 


http) www_pagetap.com 


CONTROL 


MOTOROLA 


Check out our Web specials! 
www.radiocomm.com 


«We have a Flat Rate Repair service, 

*We do Installations of MX-COM boards 

*Wholesale Prices to Dealers Only 

We carry a wide selection of both radios and 
accessories for your convenience. Shop at 
just one place rather than ten for all your 


We Nationally Distribute communications needs. 
Uniden Land Mobile ERR es-ec}tgeeseaccr okey 
and MX-COM fax: 612-884-8356 


email: sales@radiocomm.com 
Circle (107) on Fast Fact Card 


fae ine iy ated Soaeres Ger eierercerer 


GENERAL Evectnic 


BUY & SELL: 
LTR-800MHz & SOOMHZ €EF Johnson + Kenwood « Uniden 
MOTOROLA 


UHF * VHF * 800MHz * 900MHz 
* Mobiles « Portables « Repeaters «Amplifiers « Paging Transmitters 


1-800-786-2199 
ERLING 203 N. eros * McKinney, TX 75069 
ax: 972-562-7957 
: PSSOCIATES, INC. Mike Malone 


www.usedtwoway.com “NO CODs” 


Pre-Paid Orders Only 
N.H. COMMUNICATIONS CO, 
P.O. Box 5342 
Manchester, NH 03108-5342 
Tel: 603-668-3004 


Circle (108) on Fast Fact Card 


Advertise in MRT Classifieds! 


CLEAN USED GEAR 
GE: 450 Rangers, 110W. $550 Accy 
42.50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB. VHF. UHE 800 Execs, Delta 
Moto: 450 Maratracs. 100 Watt A2/A3 
T44, 64. 74 Mitreks, Micors, Syntors 
T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
see ee apd HT: HT440, MT'500, HT90, P10, P100, more. 


Convert any handheld or 10 GE CA2112 mon rec 
mobile radio into a simplex or 3 Older MOT & CUSHMAN SV MON CALL 


duplex repeater system 1 GE 800 Rep. 35w spare tinal $2,250 Orders: SOU-A56 
{dea} tor setting. up short-term . 30 G.E MASTR Ii mobile, 30-36. 100w .... $1000a Ss Local: 307 
emergency service repeaters = 1 CUSHMAN Spectrum analyzer CE15 $1,975 FAX: 307-266-3010 


at remote locations or disas- WWW. spectrum- usa.com Lats of older G.E. parts, ICOM, VERSTONE .. CALL ay : PERGATE 
Call DAVE at 800-500-8055 hitps//www.trib.com/VERSATEL 
ter sites. SPECTRUM Phone: 800-566-2788 «4 Box 462 + Faribault, MN 55021 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS *REEDS« 


Ci — PEKAAR COMMUNICATION INC. 
Ss, jecials of the month s : Steve's back, formerly of Gregory Electronics Corp. 


* TRADE « 
Ang « 


T1aS° 


* SELL 


a it you can’t find it, try us! Call (973) 772-0704 : 
*S$G33u- SLN3SW3 73 « SaIHOSS3IDOV « SdldLs SGHVOd« 


* BUY 
e 30Vule 


15 G.E Phoenix SX UHF 16 ch. dual pri scan O'MF 
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Equipment For Sale 


Compatible Moterela’ 
Radie P Programming Equipment 


PA-I Programming Adaptor...$139.95 Proxy me (roma, Late oer SANDRO 
* Compatible with “RIB” unit. 4 | CALBURS AWWUCLA StS 


LOOKING * Rugged steel case Saftws on yore - NEW! GP.359 Cable $149 95 


* Power LED Tr n : mh C RADIUS" SPSO.... $98.95 


TO REACH * ae GPIOOPI10 HTSOP 00, ST> 
J ~ : SP3 HT50/P100, STX. 
Patt Programming Adaptor~189.0 | aaa erie are 
‘ . a are Ss SABER, SPECTRA’ RADIUS" 
Mobile Radio Dealers Perfect for field use and Portable si MOBILES, MAXTRAC’, and Mora! 
s 9 Laptop & Notebook Computers. | i 
and/o1 Service Shops H * Status LEDs: Power On and Charge 
* Power Swiich 
Put you S ale * Power / Charger Includad. ¢ lychee acped! for Canvenient § 
T ¢ Ss . lonability and Field Use 
J funs for 8 continuous hours, | F Sunees ae x * Uses Surface Mount Technology 
rom a full charge ° oye 
* Rechargeable ---- Works hours 


Message in front | =Ber F ini on one charge 
of qualified recipients | meoruwt 


Reference code number 
when Ordering Catalog 


each month in Code Number: MR67 
ome Ord be) I EST Shi id that Day! 
MRT Classifieds! tee aE 


Circle (109) on Fast Fact Card 


* PAGERS - PAGERS ¢ PAGERS * PAGERS: PAGERS *« PAGERS + 


Now, here’s a switch! 


a MAPMANUS 24% 900MHz 
GHARSEGUARD COMMUNICATIONS TRRURC 5000. 


automatic (ON///AGA wer switch 
for two-way redios. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
SUGGESTED QNLY $74.95 cose is 


26 VOR" MOOFLS AVAL ABLE 


AVAILABLE 
* Pager Repair ¢ Refurbished Pagers 
¢ Factory-trained techs *« New Motorola & NEC Pagers 
¢ Fast turnaround * All freqs. available 
* All work guaranteed Parts, accessories & 
We Buy Pagers —__ 
“ONE CALL GETS IT ALL” 


400 North Fitth Street 


Blytheville. Arkansas 72315 . 
NE Phone: (870) 763-6250 © Fax; (870) 763-6533 S) MOTOROLA 


CALL NOW FOR MORE INFORMATION! 


YIMOPDTsHIMOPVs HIMOYPD 
QIMOYrPV ADAMOrPVHIMOYPV 


ASK ABOUT E-Mail: memanus@ arkansas net Authorized Paging 
OUR NEW Systems Dealer 
DEALER KIT" Web Sue: wa womemanuscomm.com 
= ¢ PAGERS « PAGERS ¢ PAGERS * PAGERS» PAGERS « PAGERS «+ 
oe ‘sal ra . 
ee ee, \ ¥ Circle (111) on Fast Fact Card 
CHARGEGUARD. I 


400 Highland Avenue 
Altoona. PA 16602 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 

Circle (110) on Fast Fact Card $25.00 - $35.00 


Crystals PAGER & CELLULAR LABELS 
1467 nae? 111 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) « 800-237-6519 

FAX 504-361-5526 


USED RADIOS 

at Low Prices! 
« MICOR GE 
* MITREK *RCA 
*PORTABLES * ACCESSORIES 


* MOCOM 70 * TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 
*RPTRS * BASE STATIONS 
Large Quantities * (940) 433-5452 
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Equipment For Sale 


CMC ENTERPRISES 
2-WAY, MICROWAVE : TELECOM EQPT. 
! Eq 7 


THE BEST WAS 
TO GO TWO WAT 
Uniden ZETRON Voom Ed «=| Icom 
BMAYAER SU & wushenCes Ar 


ans +> ANTEN 
Selectone ANDRE Ww EXIDE StS ==] 


SAMLEX’@eo [RAMSEY gal? (=A SmarTrunk Fo 
SOLAREX FBI] JUVE S24e;cc2re WAC ORA ADEMCO ROHN 
S¥Yscom KENWOOD CELWAVE WLiciad AVCOM 


zm” ~~ eS 


Any Product... lS et OE) 
... Always in STOCK wy E-Mail:epcom @ whe.net 


1630 Paisano Dr. 
Tel. (915) 533-5119 
CALL NOW and Ask for Your Fax (915) 542-4701 
FREE Catalog 1997 El Paso, Tx. 79901 U.S.A. 


Call Chartes or James at: 910-769-2885 
Circle (112) on Fast Fact Card 


GENUINE WHOLESALE 


Dealers: When was the last time you were 
able to offer high-quality accessories 
and make 200% profit? ae 
Call Klein now!! 


Klein brand 


Custom 
MOTOROLA 
GP300 Accessories 


9-way Radios! scat 


Brand new 


9-Piece 
with Warranty! 


Surveillance 
Microphone Kits 


Klein (800) 959-2899 
— 


Circle (113) on Fast Fact Card 
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Espen For Sa 


AM-FM 
SERVICE MONITORS 


Bought & Sold 


IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. 


FOR QUOTE CALL: 
TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 
A division of Communications Signaling Inc. 


888-423-2565 


805-251-2244 
Fax: 805-252-3100 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 * MOBILES—$25 * SABER—$55 
HT50—$50 * STX—$35 *« SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 » South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


FOR SALE 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 


FREQ, RANGE 1MHz TO 1Gkz, 
SPECTRUM ANALYZER, DUPLEX 
GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 


ASKING PRICE $6250 EA. 
11 UNITS AVAILABLE 
RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 


http://www. best.com/~rfimage 
e-mail: rfimage@best.com 


IT WORKS 


MRT’S CLASSIFIEDS 
GET RESULTS. 


To place your ad, 
call Dawn Rhoden at 
913-967-1861 


MOTOROLA 
RADIOS 


in stock now! 
¢ SP50 
*P110 
* GP300 


* Quick Delivery 
¢ Free Program 

* VISA/MC/AMEX 
¢GP3500 Accessories 


800-710-7999 
Fax 714-377-3817 
E-mail: radioinfo@aol.com 


Total 
Communications 


Hours 6am-5pm 
West Coast time 


NEED A LINK??? 
@ CYLINK-NEW! Avriink 128/RS232 with 
MICOM 5010 MUX 
@ CYLINK-NEW!! Airlink 64/AS232 with 
RAD EM200 MUX ...... $4,500 pr 
@ DX RADIO SYSTEMS- NEW"! DXPA106100 
100watt VHF Oigilal Transmitter w/ PS 
2 available n 


Call JIM at 713-246-6947 


$5.500 pr 


$2,500 aa. 


KASK PRODUCTS L.T.D, 
Two-Way Radio Steel Brackets 
hold radios in vehicles 
so they can’t be stolen. 


Call with sizes for prices 
1-800-417-7182 


SIT BACK & RELAX! 


Let us do the work for you. 


Call Dawn Rhoden 
for space reservations: 
(800-347-9375) 


Or send copy & ad materials to: 
Patti Lee 
9800 Metcalf 
Overland Park, KS 
66212-2216 


Mobile Radio 
Technology. 


WANTED TO BUY 


Trunking 
Johnson Full Duplex 
Model 8601 and 8625 

Uniden Full Duplex Units 
Call Donnie or Jerry 
864-269-9699 


WANTED VOICE PAGERS 


Minitor || & Director II 
Keynote 

Any band or condition 
561-683-0022 ask for Mike 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED TO BUY 
900MHz Transmitter 
Glennaire or Motorola Pirc. 


Ph. 864-269-9699 
Ask for Donnie or Jerry 


Maximize your company’s 
exposure in the marketplace by 
taking advantage of reprints. 


Call Cherie 
Wood for a 
quote: 
Phone: 
913-967-7212 

Fax: 
913-967-1900 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 
38 Lessons written exclusively tor Mobile 
Communications Servicengs. $ $75.00 
Call or wite Mobile Training institute 
tor free wnform aon 


P.O. Box 8278 


Lumberton, TX 7 
(409) 755-7636 


7057-0278 


January |99$ 
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MOTOROLA 


sniit 


RADIO 
RENTALS 


* KENWOOD also available 
* FM approved, Intrin. Safe 
* VHF, UHF, 800MHz 
* HTI000, P110, Visar 
* DEALERS— 

Call for price list 
and brochure 


800-614-6500, Ex. 12 


CHAMPION 


COMMUNICATION SERVICES, INC. 


Circle (114) on Fast Fact Card 


* Overnight Delivery Anywhere 


800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 

« Intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

* 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


Want more information on 
advertised products? 


Use the Fast Fact Card. 


Mobile Radio Technology 


January 1998 


RECISIO 


ha] 
ue 


de ee bs hess — | 
Engineered for optimum performance in both Pocsag and Flex technology pagers! 


Just 
Think... 


.jif this had 
been your 
ad, you'd 
have a 


1,000s OF FREQUENCIES wit 
STOCKED & READY TO SHIP!"*tug 


Decades of Crystal Manufacturing « Full Quality Control & Aging Process 
All Size Accounts Serviced * Large Quantity Specialists » Contract Pricing Available 


LCDs - sreakers 


ORIGINAL 
PROGRAMMERS 
& Bonders & Cradles with Set Up Assistance 
MOTOROLA * NEC © UNIDEN © PANASONIC * EVERON ° GIZZMO 
NIXXO ® MAXON ° INTEK © SAMSUNG * PAGEROLA © SHINWA 


PAGERS _ BATTERIES 
Stocked! Eveready‘ & Duracell’ 


& point of purchase items, 


N PAGECORP INDUSTRIES 
ND 1-800-957-8700 22:2 
Int'l Calls: 714-721-1621 © Fax: 714-721-1030 © www.pagecorp.com 

Company Checks & Major Credit Cards Welcome! 
Ask for our current Parts and Pricing Handbook! 


Circle (115) on Fast Fact Card 


prospect 
right now! 
Call 800- 
347-9375 
to place 
your ad 
today. 


Authorteedt Paging 
Systems Devtier 


aq 
( (AA ) MOTOROLA 
= Authorized Paging 
Systems Dealer 


We feature on-site customer owned paging 
systems and pagers from Motorola 


USA 


Florida 


Circle (116) on Fast Fact Card 


| Computer Software | 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
© No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF/ MIF/ BMP File Formats For AutoCAD, MapInfo, MapExpert 
s 
e 
Qo 


Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


e-mail: microinfo@micropath.com @ www.micropath.com 


To Your RF Coverage 


and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 
SorrWricut, Lie 


1010 So. Jouet St, Surte 204 
Aurora, CO 80012-3150 USA 


¢ Seamless rasterized topographic maps 
e International enhancements 
e Import of multiple terrain data formats 


Te, (303) 344-5486 + Fax (309) 344-2811 e Biby-D advanced propagation model 
softwri 2 
erat: aanpduinaapitoon © Mapinto file import 
¢ CDS matrix calculation method 


Circle (117) on Fast Fact Card 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 


Communications Data Services, Inc. 


Circle (118) on Fast Fact Card 


Ay 
Form 600 Made Painless % 


* Print your FCC Form 600 on plain paper By 
g 
Co 


fi and 
Price Quotes 
NASAL nae S OFM AWWATSI 
941/ 697-8008 , 


ni LN/S6 SMOPUIAA 10; peUBlsep UOHBoIdde }1q-ZE 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing Wireless Radio 
communication sites: 


- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 

~ Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 904-656-8673 
http://www. polaris.net/~douglas 


* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 
* Metric & NAD conversions included 

By express $350 By mail $325 
Brown and Schwaninger 
Call for demo disk 202/223-6041 
NOW AVAILABLE Circle (120) on Fast Fact Card 


CRI - PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL * LANTASTIC ¢ UNIX 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Mobile Radio Classified advertising is a smart, 
inexpensive way to reach your 
Technology. target audience! 


We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523/205-987-1709 FAX 


Circle (119) on Fast Fact Card 


Call (913) 967-1861 @ Fax to: (913) 967-1735 
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4 Paging and Wireless 
Service Center 


Minitor II Bravo Plus Renegade Pronto Bravo FLX 
Keynote — Encore Advisor Gold Express and More 


©? Flat Rate Prices - No Hidden Charges 


© One Price Includes All Parts and Labor 

— Onl Oren Motorola Parts Used in Repairs 

© 90 Day Warranty ENA Ae 
1-800-82 -2.18Q Fax: 561-683-0059 SS aa 


e-mail: pwserctr@aol.com _http://members.aol.com/pwserctr/home.htm 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts 


(=] GENERAL 


COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 - www.gencomm.com 
5157 Anton Drive * Madison, WI 53719 = 608 271-4848 = Fax 608 274-2080 


Mobile 
Communications 


—s ‘ 
ZIT Mastercard 
ees HH 


Circle (121) on Fast Fact Card 


Loudoun Communications Inc. 
Communications Systems 


TJ COMMUNICATIONS 
RADIO REPAIR TWO-WAY 


+ NEXTEL + MOBILE 

+ MOTOROLA IDEN» CONTROL STATIONS 
* PORTABLE + PARTS & ACCESS. 
718-341-1849 


CALL NOW & SAVE 
134-53 160114 STREET © QUEENS, NY 11434 


$40.00 FLATRATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
MOTOROLA MINITOR Il PAGERS 
$40.00/H1R. PLUS PARTS & SHIPPING/RANDLING 
FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
492 N. DELSEA DR, PH: (609) 794-8000 
) VINELAND, NJ 08360 FAX: (09) 794-8989 


Dae CTVIONC EMM COM, 


MOTOROLA 


Authorized Service 
© Authorized warranty Service 
* Quick Turn Around 

* Flat Rate Repair Avaitable 
* Free Estimates 


¢ Quantity Discounts 
800) 305-6471 
MOTOROLA, {$39 


Flat Rate 
Plus Parts 


ERICSSON 
PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
+ Factory Trained & FCC Licensed Techs 


([Azcom) 800°567-5636 


11420 NW 45th Place - Sunrise, FL 33323 


Triton 
Electronics, Inc. 


REPAIR DEPOT 


Quatity Service oN MicRoPROCESSOR-BASED 
MosiLes, PortaBLes and ConTrRoL Heaps. 
SURFACE MOUNT REPAIR. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. « Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


TRANSMITTER AMPLIFIER 
REPAIR CENTER 
We repair most brands of TX Amplifiers tor 
up lo $125.0) Iplus paris & shipping! 
We also repair Shinwa, Motorola, NEC and GE Pagers 
dnd Pleetron-Instilen moms 
we bast Turn Around + 
ADVANCED COMMUNICATIONS & 
ELECTRONICS INC, 
1036 Woodhaven Drive 
Lynchburg, VA 24502-3757 


(SOD) G10-5473 
Bux/Phone: 804) 237 4762 


MOTOROLA 
Portable Repair Service 
Most repairs under $80 
Gulf Southern Communications 
1419 Joyce Rd., Mobile, AL 36618 
(334) 304-0917 
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Most repairs $70 PLUS PARTS. 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
ml 4300 Lincoln Ave., Unit 0 
ma §=6Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com * 


TOWER TECHNOLOGY 
CORPORATION 
We have the finest. professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8* hard line. 
Four window tower top amp. If you need an- 
lenna space in: 

Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland * Sun City + St. Augustine 
Contact: Bruce Mcintyre 
(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


Classifieds 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


WASHINGTON STATE 
Good Security. Year around access. 
Eight sites—Seattle. 1-5. 1-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph; 253-759-4334 © §00-555-SITE 
www.goldspar.com 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor, 


888-825-2626 


GREAT BASIN COMMUNICATIONS 


CENTRAL FLORIDA TOWER 

1,000-ft. television tower located in Piersan, FL 
(lat. 29.17.10, lon, 81,29.37) has space available 
for leasing. Tower is located approximately 25 
miles west northwest of Daytona Beach, 30 miles 
east of Ocala and 50 miles north of Orlando. For 
information, contact Gordan Smith, Chief Engi- 
neer at (904) 985-9969. 


MicroNet inc. 
mm Site Management == 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts. New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax: (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso 


NEW TOWER 
New 1879 foot above ground tower (Latitude 
35° 52' 59", Longitude 79° 51° 30°) to service 
the Greensboro, Winston Salem and High 
Point, NC area with elevator and communica- 
tion platforms. 
Contact F L. Warford. Mann Media, Inc. 
1-800-948-1409 or FAX 336-286-0100 


A AT. Communications 
Corporation 
Did You Say... 


"No Site Acquisition Cost?" 


AAT understands | 

your needs of 

network imple- 

mentation, and we 

are dedicated to 

making the site 

acquisitions and 

management pro- 

cess easier, Choose 

from our valuable | 

portlalio of over 

3,000 sites, and if it’s nol in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: Marketing Ext. 28 


800-551-SITE ¢ Fax: 908-417-4825 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENNA SITES 

Contact U.S. GENERAL SERVICES ADMINISTRATION 
. VT, NH, ME, MA, CT, Ri (617) 565-6727 

. WY, RJ, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
MD, VA, (Except metro Washington, D.C.), 
wy (215) 656-5854 
» GA, KY, MS, NC, SC, TN (404) 331-3105 
(312) 353-3299 
(816) 926-1198 
(817) 978-3746 
(303) 236-1770 
(415) 522-3304 
OR, (206) 931-7718 
. DC and nearby MD and VA = (202) 260-0692 
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RESCO TOWER 
COMPANY 


Sites available 
| in 


‘South Carolina 


Call Miles McSweeney 
803-686-6686 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 
\ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P O. Box 31160 
CHICAGO. It 60631 


STAN STANN 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedioutedd to adverts antennae sites fer boise 


NEED SITES? 


The NOSD contains thooands of porn 


wntenna sites. al) with space tor dease 


Inst $25 per year. For information call 
Tel, (908) 462-5964 Fax COUR) 308-1634 


Tower Site Equipment 


It's Dusk. 

Do You Know 
If All Your 
Tower Lights 
Are Working? 


Com maleariess site : 
monitoring equipmen 
ee eee 


Automatically reports to 
computer for alarm notification, 


Hark Systems, Inc. 
K 768 Travelers Blvd. 

Systems] Summerville, $.C. 29485 

(803) 875-4480 

NETS) | 800-367-4275 

Fax: (803) 873-5277 


Mobile Radio 
‘Technology. 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


January 1998 
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d index/hot line 


Page 


Company Number 


AEA, A Div. of Tempo Research 

AIR COMM 

Allen Telecom Group 

Andrew Corp 

Anritsu Companies 

Antenex 

PSUGID COND. cosnsssspsnerasceonrsosencaercataras 21 
Barnett Electronics Inc, ........020.0020. 63 
Battery Network 

Berkeley Varitronics 

Brown and Schwaninger 

Cablewave Systems 

Champion Communications 
ChargeGuard Corp. ...ccceccsserereees 65 
COMM/ScOpPe, ING. wssccscscssnerciereevees 20 
Communications Specialists 
Communications Data Sves. Ine. ...... 69 
Computer Resources Inc. ............e 69 
Connect Systems INC. ......... cece 13 
Control Signal Corp 

CPI Communications Inc. «0.0.0.0... 34 
GCYSTOMICS ING: a caiseserveassprcsemoneines 68 
Cutler Hammer/Eaton 

Dapa Communications. .........00...0..000 5 
DDB Unlimited 

Doppler Systems, INC. wo... 53 


DUracomm Corp. .......ceerseerersenereeseres 44 


El Paso Communication Systems 
Eventide 

General Communications 

Henry Radio 

Hewlett Packard 

H&T Congressos E Feiras LTDA 


Hutton Communications 
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Fast Fact 
Number 


Advertiser 
Hotline 


760-598-8900 
602-275-4505 
800-676-5342 
708-349-3300 
408-778-2000 
800-323-3757 
714-458-7277 
800-423-3858 
760-740-6670 
732-548-3737 
202-223-8837 
203-239-3311 
114 281-362-0144 
110 800-458-3410 
704-323-4944 
800-854-0547 
800-441-0034 
205-987-1523 
800-545-1349 
800-521-2203 
972-437-5320 
954-776-0031 
403-259-3200 
716-373-7228 
800-753-8459 
602-488-9755 
31, 32... 816-472-5544 
213-257-0800 
520-204-2597 
915-533-5119 
973-838-5218 
800-356-3200 


Company 


IDA Corporation 

Instrument Associates 

International Crystal Manufacturing ..52 
Intertec Publishing 

Intertec Publishing 


Klein Electronics 


Mechem Electronics 

WGP ODEN CONDE sas cessesnccouctayernvsyaeyennes 68 
Midland LMR 

Modular Comm. Systems 

New Hampshire Communications 
Optoelectronics INC. .......ccceseeereeees IFC 
Orbacom Systems INC. 0... eee 19 
PageCorp Industries 

Polaris Industries 

Pelyphaser Corps acincnncianninncaen 32 
Radio Express, Inc. ............c20eeseee 63 
RCW Distributing 

Selectone 

Sharp Communication 

SoftWright 

Survey Technologies Inc. «0.0... 22 
Telepath 

Thunder Eagle 


imes Micowave Systems 


ranscrypt International Ltd. 0.0.0... 7 


TX RX Systems Mnesccassnaicanws 3 


Vega, A Mark IV Company 


Vertex/Yaesu USA 


Wacom Products INC. ....... cesses 36 
ZOO ASS ecconassaapecrcenccispicearao 35 


Zetron Incs.scsrcnvnecnenaucsguegas 43 


Fast Fact 
Number 


Advertiser 
Hotline 


800-442-3811 
604-888-6304 
701-280-1122 
901-947-4000 
405-236-3741 
800-288-8606 
800-288-8606 
619-631-2811 
870-763-6250 
540-891-0569 
303-526-5454 
800-MIDLAND 
818-764-1333 
603-668-3004 
800-327-5912 
609-829-4455 

115 800-957-8700 
109 404-872-0722 
800-325-7170 
106 800-545-7748 
107 800-726-9015 
510-781-5432 
103 800-548-2484 
117 303-344-5486 
503-591-5986 
510-656-5600 
703-242-0122 
203-949-8400 
800-894-2609 
716-549-4700 
818-442-0782 


310-404-2700 


All For One./One For Alll. 


Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Decibel Products — the one-source antenna system 
solution. One source for your antennas. Now one 
source for your cables, connectors and accessories. 

The db TransTelecom™ line of coaxial cables 
matches perfectly to our extensive line of antennas and 
other RF communication products, A complete system 
ideal for the PCS and cellular industries that meets or 
exceeds all accepted performance standards. Now 
you can get the quality, reliability and guaranteed 
performance you need for a total antenna system 
solution from one single source. 

These Decibel/ATG brand cables are constructed of 
corrugated copper with foam or air. The cable series features: 
db TransFoam“— Foam Cable; db TransFlex’’ — 

Super Flexible Cable; db TransAir® — Air Cable; and 
db TransFill — Leaky or Radiating Cable. 

And since you're ordering all your products through 
one source, you'll receive all you need, all at once. 
Order by noon and we'll typically ship out the same day. 
So costs are better controlled and installation schedules 
are, well, all wrapped up. All in all, Decibel Products is 
the one to turn to for complete wireless communication, 

Now make one call for all your wireless 
communication needs. Call 1-800-676-5342. 

Ask about our sysiem package pricing and your free 
db TransTelecom brochure. 
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P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline: 
1-800-676-5342 

Order FAX: 1-800-229-4706 
214-631-0310 

FAX 214-631-4706 


Your Wireless Connection" 


Circle (2) on Fast Fact Card 
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; DECIBEL 
; ‘° PRODUCTS 


toh, 


1809001 | sr. 
Fecal | | 


All divisions of ATG 
ore compliant 


with ISO standards. 


with ALL 157 CTESS/DCS codes. In 
Desktop:or Rack-Mount versron: 


| TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection. 
Great for the Benchtop: '5.25"x 33" x 1.7" 


PE-2P $54.95 


Two-tone ‘Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability, 1.25"x 2.0"x..4" 


SD-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls, 1.25" x 2.0" x .4" 


|CSI-100 $749.95 
Vides! Modem. Seiids: and receives broadcast 
quality, Single frainte- color video over ANY: 
fatrow-band-communications channel: 


" aesean 
a 
297 Shap 
——_ Pro, San, 
<P 
CC-1/CR-1 $49.95 each 


Surface’ Mount’ Component Kits for repaiting 
SMT circuits: CC-f for capacitors/CR-1 for 
resistors, 


$59.95 DTD-1 


DCS-23 $59.95 TS-32P 


Digital Coded Squelch 
Encoder-Decoder. Pro- 


grammable ‘to all codes. 
1.36" x 1.18" x .25" 


$57.95 


Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. 1.25"x 2.0" x.4" 


TS-64 $54.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder, 1.7" x .78" x .25" 


$49.95 
Single Function DIMP Decoder, 


Provides switch outputs via 
DIMF. 1.25" x 2.0" x.4" 


SS-32SMP 


Sub-miniature RCS 
Encoder. Jumper progra 
mable. .53" x 1.0" x Ci 


ID-8 $69.95 | 


Automatic Morse Station Identifier. Meetsall_ 
FCC ID Requirements. Fully field program 
mable with included Kerpad:: I 85x! i 3a" 


PE-1000 $224.95 


Desktop Paging’ Encoder: Two-tone'sequential, 
other formats available: 7:5" x 7.8" x 2,7" 


PE-4/PE-15 $79.95 
Multiple Call POCSAG:(RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1,78" «:1.03" x35 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. -9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years. 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALISTS, INC. 


MY 426 WEST TAFT AVENUE DEANE. CA 92665-4296 
| fa 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 « FAX (800) 850-0547 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 
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Outside USA or Canada: Jescom Intemational, | Waters Park Dr. #117, San Mateo, CA 94403 USA - Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


